SEQUENCE LISTING 



<110> GARGER, Stephen A. 
TURPEN, Thomas H. 
KUMAGAI, Monto H. 

<12 0> PRODUCTION OF LYSOSOMAL ENZYMES IN 
PLANTS BY TRANSIENT EXPRESSION 



<130> 008010087CPUS06 

<140> To Be Assigned 
<141> 2001-11-13 

<160> 37 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 15 
<212> PRT 
<213> Rice 

<400> 1 

Ser Asn Leu Thr Ala Gly Met Leu Asp Asn Gly Leu Ala Arg Thr 
15 10 15 

<210> 2 
<211> 15 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Asp lie Pro Gly Ala Arg Ala Leu Asp Asn Gly Leu Ala Arg Thr 
15 10 15 

<210> 3 

<211> 1290 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . . (1290) 

<400> 3 

atg cag ctg agg aac cca gaa eta cat ctg ggc tgc gcg ctt gcg ctt 48 
Met Gin Leu Arg Asn Pro Glu Leu His Leu Gly Cys Ala Leu Ala Leu 
15 10 15 

cgc ttc ctg gec etc gtt tec tgg gac ate cct ggg get aga gca ctg 96 
Arg Phe Leu Ala Leu Val Ser Trp Asp He Pro Gly Ala Arg Ala Leu 



81 



gac aat gga ttg gca agg acg cct acc atg ggc tgg ctg cac tgg gag 
Asp Asn Gly Leu Ala Arg Thr Pro Thr Met Gly Trp Leu His Trp Glu 



cgc ttc atg tgc aac ctt gac tgc cag gaa gag cca gat tec tgc ate 
Arg Phe Met Cys Asn Leu Asp Cys Gin Glu Glu Pro Asp Ser Cys lie 



agt gag aag etc ttc atg gag atg gca gag etc atg gtc tea gaa ggc 
Ser Glu Lys Leu Phe Met Glu Met Ala Glu Leu Met Val Ser Glu Gly 



tgg aag gat gca ggt tat gag tac etc tgc att gat gac tgt tgg atg 
Trp Lys Asp Ala Gly Tyr Glu Tyr Leu Cys lie Asp Asp Cys Trp Met 



get ccc caa aga gat tea gaa ggc aga ctt cag gca gac cct cag cgc 

Ala Pro Gin Arg Asp Ser Glu Gly Arg Leu Gin Ala Asp Pro Gin Arg 

100 105 110 

ttt cct cat ggg att cgc cag eta get aat tat gtt cac age aaa gga 

Phe Pro His Gly lie Arg Gin Leu Ala Asn Tyr Val His Ser Lys Gly 
115 120 125 

ctg aag eta ggg att tat gca gat gtt gga aat aaa acc tgc gca ggc 

Leu Lys Leu Gly lie Tyr Ala Asp Val Gly Asn Lys Thr Cys Ala Gly 
130 135 140 

ttc cct ggg agt ttt gga tac tac gac att gat gec cag acc ttt get 

Phe Pro Gly Ser Phe Gly Tyr Tyr Asp He Asp Ala Gin Thr Phe Ala 

145 150 155 160 

gac tgg gga gta gat ctg eta aaa ttt gat ggt tgt tac tgt gac agt 

Asp Trp Gly Val Asp Leu Leu Lys Phe Asp Gly Cys Tyr Cys Asp Ser 

165 170 175 

ttg gaa aat ttg gca gat ggt tat aag cac atg tec ttg gec ctg aat 

Leu Glu Asn Leu Ala Asp Gly Tyr Lys His Met Ser Leu Ala Leu Asn 

180 185 190 

agg act ggc aga age att gtg tac tec tgt gag tgg cct ctt tat atg 

Arg Thr Gly Arg Ser He Val Tyr Ser Cys Glu Trp Pro Leu Tyr Met 
195 200 205 

tgg ccc ttt caa aag ccc aat tat aca gaa ate cga cag tac tgc aat 

Trp Pro Phe Gin Lys Pro Asn Tyr Thr Glu He Arg Gin Tyr Cys Asn 
210 215 220 

cac tgg cga aat ttt get gac att gat gat tec tgg aaa agt ata aag 

His Trp Arg Asn Phe Ala Asp He Asp Asp Ser Trp Lys Ser He Lys 

225 230 235 240 
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agt ate ttg gac tgg aca tct ttt aac cag gag aga att gtt gat gtt 
Ser lie Leu Asp Trp Thr Ser Phe Asn Gin Glu Arg lie Val Asp Val 
245 250 255 

get gga cca ggg ggt tgg aat gac cca gat atg tta gtg att ggc aac 
Ala Gly Pro Gly Gly Trp Asn Asp Pro Asp Met Leu Val lie Gly Asn 
260 265 270 

ttt ggc etc age tgg aat cag caa gta act cag atg gee etc tgg get 
Phe Gly Leu Ser Trp Asn Gin Gin Val Thr Gin Met Ala Leu Trp Ala 
275 280 285 

ate atg get get cct tta ttc atg tct aat gac etc cga cac ate age 
lie Met Ala Ala Pro Leu Phe Met Ser Asn Asp Leu Arg His lie Ser 
290 295 300 

cct caa gec aaa get etc ctt cag gat aag gac gta att gec ate aat 
Pro Gin Ala Lys Ala Leu Leu Gin Asp Lys Asp Val lie Ala lie Asn 
305 310 315 320 

cag gac ccc ttg ggc aag caa ggg tac cag ctt aga cag gga gac aac 
Gin Asp Pro Leu Gly Lys Gin Gly Tyr Gin Leu Arg Gin Gly Asp Asn 
325 330 335 

ttt gaa gtg tgg gaa cga cct etc tea ggc tta gee tgg get gta get 
Phe Glu Val Trp Glu Arg Pro Leu Ser Gly Leu Ala Trp Ala Val Ala 
340 345 350 

atg ata aac egg cag gag att ggt gga cct cgc tct tat ace ate gca 
Met lie Asn Arg Gin Glu lie Gly Gly Pro Arg Ser Tyr Thr lie Ala 
355 360 365 

gtt get tec ctg ggt aaa gga gtg gec tgt aat cct gee tgc ttc ate 
Val Ala Ser Leu Gly Lys Gly Val Ala Cys Asn Pro Ala Cys Phe lie 
370 375 380 

aca cag etc etc cct gtg aaa agg aag eta ggg ttc tat gaa tgg act 
Thr Gin Leu Leu Pro Val Lys Arg Lys Leu Gly Phe Tyr Glu Trp Thr 
385 390 395 400 

tea agg tta aga agt cac ata aat ccc aca ggc act gtt ttg ctt cag 
Ser Arg Leu Arg Ser His lie Asn Pro Thr Gly Thr Val Leu Leu Gin 
405 410 415 

eta gaa aac aca atg cag atg tct tta aaa gac tta ctt taa 
Leu Glu Asn Thr Met Gin Met Ser Leu Lys Asp Leu Leu * 
420 425 



<210> 4 
<211> 428 
<212> PRT 

<213> Homo sapiens 
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<400> 4 

Gin Leu Arg Asn Pro Glu Leu His Leu Gly Cys Ala Leu Ala Leu Arg 

1 5 10 15 

Phe Leu Ala Leu Val Ser Trp Asp He Pro Gly Ala Arg Ala Leu Asp 

20 25 30 

Asn Gly Leu Ala Arg Thr Pro Thr Met Gly Trp Leu His Trp Glu Arg 

35 40 45 

Phe Met Cys Asn Leu Asp Cys Gin Glu Glu Pro Asp Ser Cys He Ser 

50 55 60 

Glu Lys Leu Phe Met Glu Met Ala Glu Leu Met Val Ser Glu Gly Trp 
65 70 75 80 

Lys Asp Ala Gly Tyr Glu Tyr Leu Cys He Asp Asp Cys Trp Met Ala 

85 90 95 

Pro Gin Arg Asp Ser Glu Gly Arg Leu Gin Ala Asp Pro Gin Arg Phe 

100 105 110 

Pro His Gly lie Arg Gin Leu Ala Asn Tyr Val His Ser Lys Gly Leu 

115 120 125 

Lys Leu Gly He Tyr Ala Asp Val Gly Asn Lys Thr Cys Ala Gly Phe 

130 135 140 

Pro Gly Ser Phe Gly Tyr Tyr Asp He Asp Ala Gin Thr Phe Ala Asp 
14 5 150 155 160 

Trp Gly Val Asp Leu Leu Lys Phe Asp Gly Cys Tyr Cys Asp Ser Leu 

165 170 175 

Glu Asn Leu Ala Asp Gly Tyr Lys His Met Ser Leu Ala Leu Asn Arg 

180 185 190 

Thr Gly Arg Ser He Val Tyr Ser Cys Glu Trp Pro Leu Tyr Met Trp 

195 200 205 

Pro Phe Gin Lys Pro Asn Tyr Thr Glu He Arg Gin Tyr Cys Asn His 

210 215 220 

Trp Arg Asn Phe Ala Asp He Asp Asp Ser Trp Lys Ser He Lys Ser 
225 230 235 240 

He Leu Asp Trp Thr Ser Phe Asn Gin Glu Arg He Val Asp Val Ala 

245 250 255 

Gly Pro Gly Gly Trp Asn Asp Pro Asp Met Leu Val He Gly Asn Phe 

260 265 270 

Gly Leu Ser Trp Asn Gin Gin Val Thr Gin Met Ala Leu Trp Ala He 

275 280 285 

Met Ala Ala Pro Leu Phe Met Ser Asn Asp Leu Arg His He Ser Pro 

290 295 300 

Gin Ala Lys Ala Leu Leu Gin Asp Lys Asp Val He Ala He Asn Gin 
305 310 315 320 

Asp Pro Leu Gly Lys Gin Gly Tyr Gin Leu Arg Gin Gly Asp Asn Phe 

325 330 335 

Glu Val Trp Glu Arg Pro Leu Ser Gly Leu Ala Trp Ala Val Ala Met 

34 0 345 350 

He Asn Arg Gin Glu He Gly Gly Pro Arg Ser Tyr Thr He Ala Val 

355 360 365 

Ala Ser Leu Gly Lys Gly Val Ala Cys Asn Pro Ala Cys Phe He Thr 

370 375 380 

Gin Leu Leu Pro Val Lys Arg Lys Leu Gly Phe Tyr Glu Trp Thr Ser 
385 390 395 400 

Arg Leu Arg Ser His He Asn Pro Thr Gly Thr Val Leu Leu Gin Leu 

405 410 415 

Glu Asn Thr Met Gin Met Ser Leu Lys Asp Leu Leu 
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420 



425 



<210> 5 

<211> 1308 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . . (1308) 

<400> 5 

atg cag ctg agg aac cca gaa eta cat ctg ggc tgc gcg ctt gcg ctt 48 

Met Gin Leu Arg Asn Pro Glu Leu His Leu Gly Cys Ala Leu Ala Leu 

15 10 15 

cgc ttc ctg gec etc gtt tec tgg gac ate cct ggg get aga gca ctg 96 
Arg Phe Leu Ala Leu Val Ser Trp Asp lie Pro Gly Ala Arg Ala Leu 
20 25 30 

gac aat gga ttg gca agg acg cct acc atg ggc tgg ctg cac tgg gag 144 
Asp Asn Gly Leu Ala Arg Thr Pro Thr Met Gly Trp Leu His Trp Glu 
35 40 45 

cgc ttc atg tgc aac ctt gac tgc cag gaa gag cca gat tec tgc ate 192 
Arg Phe Met Cys Asn Leu Asp Cys Gin Glu Glu Pro Asp Ser Cys He 
50 55 60 

agt gag aag etc ttc atg gag atg gca gag etc atg gtc tea gaa ggc 240 
Ser Glu Lys Leu Phe Met Glu Met Ala Glu Leu Met Val Ser Glu Gly 
65 70 75 80 

tgg aag gat gca ggt tat gag tac etc tgc att gat gac tgt tgg atg 288 
Trp Lys Asp Ala Gly Tyr Glu Tyr Leu Cys lie Asp Asp Cys Trp Met 
85 90 95 

get ccc caa aga gat tea gaa ggc aga ctt cag gca gac cct cag cgc 33 6 

Ala Pro Gin Arg Asp Ser Glu Gly Arg Leu Gin Ala Asp Pro Gin Arg 
100 105 110 

ttt cct cat ggg att cgc cag eta get aat tat gtt cac age aaa gga 3 84 

Phe Pro His Gly He Arg Gin Leu Ala Asn Tyr Val His Ser Lys Gly 
115 120 125 

ctg aag eta ggg att tat gca gat gtt gga aat aaa acc tgc gca ggc 432 
Leu Lys Leu Gly He Tyr Ala Asp Val Gly Asn Lys Thr Cys Ala Gly 
130 135 140 

ttc cct ggg agt ttt gga tac tac gac att gat gec cag acc ttt get 480 
Phe Pro Gly Ser Phe Gly Tyr Tyr Asp He Asp Ala Gin Thr Phe Ala 
145 150 155 160 

gac tgg gga gta gat ctg eta aaa ttt gat ggt tgt tac tgt gac agt 52 8 

Asp Trp Gly Val Asp Leu Leu Lys Phe Asp Gly Cys Tyr Cys Asp Ser 



85 



165 



170 



175 



ttg gaa aat ttg gca gat ggt tat aag cac atg tec ttg gec ctg aat 
Leu Glu Asn Leu Ala Asp Gly Tyr Lys His Met Ser Leu Ala Leu Asn 
180 185 190 

agg act ggc aga age att gtg tac tec tgt gag tgg cct ctt tat atg 
Arg Thr Gly Arg Ser lie Val Tyr Ser Cys Glu Trp Pro Leu Tyr Met 
195 200 205 

tgg ccc ttt caa aag ccc aat tat aca gaa ate cga cag tac tgc aat 
Trp Pro Phe Gin Lys Pro Asn Tyr Thr Glu lie Arg Gin Tyr Cys Asn 
210 215 220 

cac tgg cga aat ttt get gac att gat gat tec tgg aaa agt ata aag 
His Trp Arg Asn Phe Ala Asp lie Asp Asp Ser Trp Lys Ser lie Lys 
225 230 235 240 

agt ate ttg gac tgg aca tct ttt aac cag gag aga att gtt gat gtt 
Ser lie Leu Asp Trp Thr Ser Phe Asn Gin Glu Arg lie Val Asp Val 
245 250 255 

get gga cca ggg ggt tgg aat gac cca gat atg tta gtg att ggc aac 
Ala Gly Pro Gly Gly Trp Asn Asp Pro Asp Met Leu Val lie Gly Asn 
260 265 270 

ttt ggc etc age tgg aat cag caa gta act cag atg gee etc tgg get 
Phe Gly Leu Ser Trp Asn Gin Gin Val Thr Gin Met Ala Leu Trp Ala 
275 280 285 

ate atg get get cct tta ttc atg tct aat gac etc cga cac ate age 
lie Met Ala Ala Pro Leu Phe Met Ser Asn Asp Leu Arg His lie Ser 
290 295 300 

cct caa gee aaa get etc ctt cag gat aag gac gta att gec ate aat 
Pro Gin Ala Lys Ala Leu Leu Gin Asp Lys Asp Val lie Ala lie Asn 
305 310 315 320 

cag gac ccc ttg ggc aag caa ggg tac cag ctt aga cag gga gac aac 
Gin Asp Pro Leu Gly Lys Gin Gly Tyr Gin Leu Arg Gin Gly Asp Asn 
325 330 335 

ttt gaa gtg tgg gaa cga cct etc tea ggc tta gec tgg get gta get 
Phe Glu Val Trp Glu Arg Pro Leu Ser Gly Leu Ala Trp Ala Val Ala 
340 345 350 

atg ata aac egg cag gag att ggt gga cct cgc tct tat ace ate gca 
Met lie Asn Arg Gin Glu lie Gly Gly Pro Arg Ser Tyr Thr He Ala 
355 360 365 

gtt get tec ctg ggt aaa gga gtg gee tgt aat cct gec tgc ttc ate 
Val Ala Ser Leu Gly Lys Gly Val Ala Cys Asn Pro Ala Cys Phe lie 
370 375 380 
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aca cag etc etc cct gtg aaa agg aag eta ggg ttc tat gaa tgg act 1200 
Thr Gin Leu Leu Pro Val Lys Arg Lys Leu Gly Phe Tyr Glu Trp Thr 
385 390 395 400 



tea agg tta aga agt cac ata aat ccc aca ggc act gtt ttg ctt cag 
Ser Arg Leu Arg Ser His lie Asn Pro Thr Gly Thr Val Leu Leu Gin 
405 410 415 

eta gaa aac aca atg cag atg tct tta aaa gac tta ctt tct gaa aag 
Leu Glu Asn Thr Met Gin Met Ser Leu Lys Asp Leu Leu Ser Glu Lys 
420 425 430 

gac gaa tta tga 
Asp Glu Leu * 
435 



<210> 6 

<211> 435 

<212> PRT 

<213> Homo sapiens 

<400> 6 

Met Gin Leu Arg Asn Pro Glu Leu His Leu Gly Cys Ala Leu Ala Leu 

15 10 15 

Arg Phe Leu Ala Leu Val Ser Trp Asp He Pro Gly Ala Arg Ala Leu 

20 25 30 

Asp Asn Gly Leu Ala Arg Thr Pro Thr Met Gly Trp Leu His Trp Glu 

35 40 45 

Arg Phe Met Cys Asn Leu Asp Cys Gin Glu Glu Pro Asp Ser Cys He 

50 55 60 

Ser Glu Lys Leu Phe Met Glu Met Ala Glu Leu Met Val Ser Glu Gly 
65 70 75 80 

Trp Lys Asp Ala Gly Tyr Glu Tyr Leu Cys He Asp Asp Cys Trp Met 

85 90 95 

Ala Pro Gin Arg Asp Ser Glu Gly Arg Leu Gin Ala Asp Pro Gin Arg 

100 105 110 

Phe Pro His Gly He Arg Gin Leu Ala Asn Tyr Val His Ser Lys Gly 

115 120 125 

Leu Lys Leu Gly He Tyr Ala Asp Val Gly Asn Lys Thr Cys Ala Gly 

130 135 140 

Phe Pro Gly Ser Phe Gly Tyr Tyr Asp He Asp Ala Gin Thr Phe Ala 
145 150 155 160 

Asp Trp Gly Val Asp Leu Leu Lys Phe Asp Gly Cys Tyr Cys Asp Ser 

165 170 175 

Leu Glu Asn Leu Ala Asp Gly Tyr Lys His Met Ser Leu Ala Leu Asn 

180 185 190 

Arg Thr Gly Arg Ser He Val Tyr Ser Cys Glu Trp Pro Leu Tyr Met 

195 200 205 

Trp Pro Phe Gin Lys Pro Asn Tyr Thr Glu He Arg Gin Tyr Cys Asn 

210 215 220 

His Trp Arg Asn Phe Ala Asp He Asp Asp Ser Trp Lys Ser He Lys 
225 230 235 240 

Ser He Leu Asp Trp Thr Ser Phe Asn Gin Glu Arg He Val Asp Val 
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245 










250 










255 




Ala Gly 


Pro 


Gly 


Gly 


Trp 


Asn 


Asp 


Pro 


Asp 


Met 


Leu 


Val 


He 


Gly 


Asn 






260 










265 










270 






Phe Gly 


Leu 


Ser 


Trp 


Asn 


Gin 


Gin 


Val 


Thr 


Gin 


Met 


Ala 


Leu 


Trp 


Ala 




275 










280 










285 








He Met 


Ala 


Ala 


Pro 


Leu 


Phe 


Met 


Ser 


Asn Asp 


Leu 


Arg 


His 


He 


Ser 


290 










295 










300 










Pro Gin 


Ala 


Lys 


Ala 


Leu 


Leu 


Gin 


Asp 


Lys 


Asp 


Val 


He 


Ala 


He 


Asn 


305 








310 










315 










320 


Gin Asp 


Pro 


Leu 


Gly 


Lys 


Gin 


Gly 


Tyr 


Gin 


Leu 


Arg 


Gin 


Gly 


Asp 


Asn 








325 










330 










335 




Phe Glu 


Val 


Trp 


Glu 


Arg 


Pro 


Leu 


Ser 




Leu 


Ala 


Trp 


Ala 


Val 


Ala 






340 










345 










350 






Met He 


Asn 


Arg 


Gin 


Glu 


He 


Gly 


Gly 


Pro 


Arg 


Ser 


Tyr 


Thr 


He 


Ala 




355 










360 










365 








Val Ala 


Ser 


Leu 


Gly 


Lys 


Gly 


Val 


Ala 


Cys 


Asn 


Pro 


Ala 


Cys 


Phe 


He 


370 










375 










380 










Thr Gin 








Val 




Arg 


Lys 


Leu 


Gly Phe 


Tyr 


Glu 


Trp 


Thr 


385 








390 










395 










400 


Ser Arg 


Leu 


Arg 


Ser 


His 


He 


Asn 


Pro 


Thr 


Gly Thr 


Val 


Leu 


Leu 


Gin 








405 




















415 




Leu Glu 


Asn 


Thr 


Met 


Gin 


Met 


Ser 


Leu 


Lys 


Asp 


Leu 


Leu 


Ser 


Glu 


Lys 






420 










425 










430 






Asp Glu 


Leu 






























435 




























<210> 7 






























<211> 1278 




























<212> DNA 




























<213> Homo sapiens 
























<220> 






























<221> CDS 




























<222> (1) . . 


. (1275) 
























<400> 7 






























atg cag 


ctg 


agg 


aac 


cca 


gaa 


eta 


cat 


ctg 


ggc 


tgc 


gcg 


ctt 


gcg 


ctt 


Met Gin 


Leu 


Arg 


Asn 


Pro 


Glu 


Leu 


His 




Gly 


Cys 


Ala 


Leu 


Ala 


Leu 


1 






5 










10 










15 




cgc ttc 


ctg 


gcc 


etc 


gtt 


tec 


tgg 


gac 


ate 


cct 


ggg 


get 


aga 


gca 


ctg 


Arg Phe 


Leu 


Ala 


Leu 


Val 


Ser 


Trp 


Asp 


He 


Pro 


Gly Ala 


Arg 


Ala 


Leu 






20 










25 










30 






gac aat 


gga 


ttg 


gca 


agg 


acg 


cct 


acc 


atg 


ggc 


tgg 


ctg 


cac 


tgg 


gag 


Asp Asn 


Gly 


Leu 


Ala 


Arg 


Thr 


Pro 


Thr 


Met 


Gly 


Trp 


Leu 


His 


Trp 


Glu 




35 










40 










45 








cgc ttc 


atg 


tgc 


aac 


ctt 


gac 


tgc 


cag 


gaa 


gag 


cca 


gat 


tec 


tgc 


ate 


Arg Phe 


Met 


Cys 


Asn 


Leu 


Asp 


Cys 


Gin 


Glu 


Glu 


Pro 


Asp 


Ser 


Cys 


He 


50 










55 










60 










agt gag 


aag 


etc 


ttc 


atg 


gag 


atg 


gca 


gag 


etc 


atg 


gtc 


tea 


gaa 


ggc 


Ser Glu 


Lys 


Leu 


Phe 


Met 


Glu 


Met 


Ala 


Glu 


Leu 


Met 


Val 


Ser 


Glu 


Gly 



96 



88 



tgg aag gat gca ggt tat gag tac etc tgc att gat gac tgt tgg atg 
Trp Lys Asp Ala Gly Tyr Glu Tyr Leu Cys lie Asp Asp Cys Trp Met 



get ccc caa aga gat tea gaa ggc aga ctt cag gca gac cct cag cgc 
Ala Pro Gin Arg Asp Ser Glu Gly Arg Leu Gin Ala Asp Pro Gin Arg 
100 105 110 

ttt cct cat ggg att cgc cag eta get aat tat gtt cac age aaa gga 
Phe Pro His Gly lie Arg Gin Leu Ala Asn Tyr Val His Ser Lys Gly 
115 120 125 

ctg aag eta ggg att tat gca gat gtt gga aat aaa acc tgc gca ggc 
Leu Lys Leu Gly lie Tyr Ala Asp Val Gly Asn Lys Thr Cys Ala Gly 
130 135 140 

ttc cct ggg agt ttt gga tac tac gac att gat gec cag acc ttt get 
Phe Pro Gly Ser Phe Gly Tyr Tyr Asp lie Asp Ala Gin Thr Phe Ala 
145 150 155 160 

gac tgg gga gta gat ctg eta aaa ttt gat ggt tgt tac tgt gac agt 
Asp Trp Gly Val Asp Leu Leu Lys Phe Asp Gly Cys Tyr Cys Asp Ser 
165 170 175 

ttg gaa aat ttg gca gat ggt tat aag cac atg tec ttg gec ctg aat 
Leu Glu Asn Leu Ala Asp Gly Tyr Lys His Met Ser Leu Ala Leu Asn 
180 185 190 

agg act ggc aga age att gtg tac tec tgt gag tgg cct ctt tat atg 
Arg Thr Gly Arg Ser lie Val Tyr Ser Cys Glu Trp Pro Leu Tyr Met 
195 200 205 

tgg ccc ttt caa aag ccc aat tat aca gaa ate cga cag tac tgc aat 
Trp Pro Phe Gin Lys Pro Asn Tyr Thr Glu lie Arg Gin Tyr Cys Asn 
210 215 220 

cac tgg cga aat ttt get gac att gat gat tec tgg aaa agt ata aag 
His Trp Arg Asn Phe Ala Asp lie Asp Asp Ser Trp Lys Ser lie Lys 
225 230 235 240 

agt ate ttg gac tgg aca tct ttt aac cag gag aga att gtt gat gtt 
Ser lie Leu Asp Trp Thr Ser Phe Asn Gin Glu Arg lie Val Asp Val 
245 250 255 

get gga cca ggg ggt tgg aat gac cca gat atg tta gtg att ggc aac 
Ala Gly Pro Gly Gly Trp Asn Asp Pro Asp Met Leu Val lie Gly Asn 
260 265 270 

ttt ggc etc age tgg aat cag caa gta act cag atg gec etc tgg get 
Phe Gly Leu Ser Trp Asn Gin Gin Val Thr Gin Met Ala Leu Trp Ala 
275 280 285 



89 



ate atg get get cct tta ttc atg tct aat gac etc cga cac ate age 
lie Met Ala Ala Pro Leu Phe Met Ser Asn Asp Leu Arg His lie Ser 
290 295 300 



912 



cct caa gee aaa get etc ctt cag gat aag gac gta att gec ate aat 
Pro Gin Ala Lys Ala Leu Leu Gin Asp Lys Asp Val lie Ala lie Asn 
305 310 315 320 

cag gac ccc ttg ggc aag caa ggg tac cag ctt aga cag gga gac aac 
Gin Asp Pro Leu Gly Lys Gin Gly Tyr Gin Leu Arg Gin Gly Asp Asn 
325 330 335 

ttt gaa gtg tgg gaa cga cct etc tea ggc tta gec tgg get gta get 
Phe Glu Val Trp Glu Arg Pro Leu Ser Gly Leu Ala Trp Ala Val Ala 
340 345 350 

atg ata aac egg cag gag att ggt gga cct cgc tct tat acc ate gca 
Met lie Asn Arg Gin Glu lie Gly Gly Pro Arg Ser Tyr Thr lie Ala 
355 360 365 

gtt get tec ctg ggt aaa gga gtg gee tgt aat cct gec tgc ttc ate 
Val Ala Ser Leu Gly Lys Gly Val Ala Cys Asn Pro Ala Cys Phe lie 
370 375 380 

aca cag etc etc cct gtg aaa agg aag eta ggg ttc tat gaa tgg act 
Thr Gin Leu Leu Pro Val Lys Arg Lys Leu Gly Phe Tyr Glu Trp Thr 
385 390 395 400 

tea agg tta aga agt cac ata aat ccc aca ggc act gtt ttg ctt cag 
Ser Arg Leu Arg Ser His lie Asn Pro Thr Gly Thr Val Leu Leu Gin 
405 410 415 

eta gaa aac aca atg cag atg tct tta tga 
Leu Glu Asn Thr Met Gin Met Ser Leu 
420 425 



<210> 8 

<211> 424 

<212> PRT 

<213> Homo sapiens 

<400> 8 

Gin Leu Arg Asn Pro Glu Leu His 

1 5 
Phe Leu Ala Leu Val Ser Trp Asp 
20 

Asn Gly Leu Ala Arg Thr Pro Thr 

35 40 
Phe Met Cys Asn Leu Asp Cys Gin 

50 55 
Glu Lys Leu Phe Met Glu Met Ala 
65 70 
Lys Asp Ala Gly Tyr Glu Tyr Leu 



Leu Gly Cys Ala Leu Ala Leu Arg 

10 15 
lie Pro Gly Ala Arg Ala Leu Asp 
25 30 
Met Gly Trp Leu His Trp Glu Arg 
45 

Glu Glu Pro Asp Ser Cys lie Ser 
60 

Glu Leu Met Val Ser Glu Gly Trp 

75 80 
Cys lie Asp Asp Cys Trp Met Ala 



90 



85 90 95 



Pro 


Gin 


Arg 


Asp 


Ser 


Glu 


Gly 


Arg 


Leu 


Gin 


Ala 


Asp 


Pro 


Gin 


Arg 


Phe 








100 










105 










110 






Pro 


His 


Gly 


He 


Arg 


Gin 


Leu 


Ala 


Asn 


Tyr 


Val 


His 


Ser 


Lys 


Gly 


Leu 






115 










120 










125 








Lys 


Leu 


Gly 


He 


Tyr 


Ala 


Asp 


Val 


Gly Asn 


Lys 


Thr 


Cys 


Ala 


Gly 


Phe 




130 










135 










140 










Pro 


Gly 


Ser 


Phe 


Gly 


Tyr 


Tyr 


Asp 


He 


Asp 


Ala 


Gin 


Thr 


Phe 


Ala 


Asp 


145 










150 










155 










160 


Trp 


Gly 


Val 


Asp 


Leu 


Leu 


Lys 


Phe 


Asp 


Gly Cys 


Tyr 


Cys 


Asp 


Ser 


Leu 










165 










170 










175 




Glu 


Asn 


Leu 


Ala 


Asp Gly Tyr 


Lys 


His 


Met 


Ser 


Leu 


Ala 


Leu 


Asn 


Arg 








180 










185 










190 






Thr 


Gly 


Arg 


Ser 


He 


Val 


Tyr 


Ser 


Cys 


Glu 


Trp 


Pro 


Leu 


Tyr 


Met 


Trp 






195 










200 










205 








Pro 


Phe 


Gin 


Lys 


Pro 


Asn 


Tyr 


Thr 


Glu 


He 


Arg 


Gin 


Tyr 


Cys 


Asn 


His 




210 










215 










220 










Trp 


Arg 


Asn 


Phe 


Ala 


Asp 


He 


Asp 


Asp 


Ser 


Trp 


Lys 


Ser 


He 


Lys 


Ser 


225 










230 










235 










240 


He 


Leu 


Asp 


Trp 


Thr 


Ser 


Phe 


Asn 


Gin 


Glu 


Arg 


He 


Val 


Asp 


Val 


Ala 










245 










250 










255 




Gly 


Pro 


Gly 


Gly 


Trp 


Asn Asp 


Pro 


Asp 


Met 


Leu 


Val 


He Gly 


Asn 


Phe 








260 










265 










270 






Gly 


Leu 


Ser 


Trp 


Asn 


Gin 


Gin 


Val 


Thr 


Gin 


Met 


Ala 


Leu 


Trp 


Ala 


He 






275 










280 










285 








Met 


Ala 


Ala 


Pro 


Leu 


Phe 


Met 


Ser 


Asn Asp 


Leu 


Arg 


His 


lie 


Ser 


Pro 




290 










295 










300 










Gin 


Ala 


Lys 


Ala 


Leu 




Gin 








Val 


He 


Ala 


lie 


Asn 


Gin 


305 










310 










315 










320 


Asp 


Pro 


Leu 


Gly 




Gin 


Gly 


Tyr 


Gin 






Gin 


Gly 




Asn 


Phe 










325 










330 










335 




Glu 


Val 


Trp 


Glu 


Arg 


Pro 




Ser 


Gly 


Leu 


Ala 


Trp 


Ala 


Val 


Ala 


Met 








340 










345 










350 






He 


Asn 


Arg 


Gin 


Glu 


He 


Gly Gly 


Pro 


Arg 


Ser 


Tyr 


Thr 


He 


Ala 


Val 






355 










360 










365 








Ala 


Ser 


Leu 


Gly 


Lys 


Gly Val 


Ala 


Cys 


Asn 


Pro 


Ala 


Cys 


Phe 


He 


Thr 




370 










375 










380 










Gin 


Leu 


Leu 


Pro 


Val 


Lys 


Arg 


Lys 




Gly 


Phe 


Tyr 


Glu 


Trp 


Thr 


Ser 


385 










390 










395 










400 


Arg 


Leu 


Arg 


Ser 


His 


He 


Asn 


Pro 


Thr 


Gly 


Thr 


Val 


Leu 




Gin 


Leu 










405 










410 










415 




Glu 


Asn 


Thr 


Met 


Gin 


Met 


Ser 


Leu 



















420 
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<400> 9 
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atg cag ctg agg aac cca gaa eta cat ctg ggc tgc gcg ctt gcg ctt 
Met Gin Leu Arg Asn Pro Glu Leu His Leu Gly Cys Ala Leu Ala Leu 



cgc ttc ctg gec etc gtt tec tgg gac ate cct ggg get aga gca ctg 
Arg Phe Leu Ala Leu Val Ser Trp Asp lie Pro Gly Ala Arg Ala Leu 



gac aat gga ttg gca agg acg cct acc atg ggc tgg ctg cac tgg gag 
Asp Asn Gly Leu Ala Arg Thr Pro Thr Met Gly Trp Leu His Trp Glu 



cgc ttc atg tgc aac ctt gac tgc cag gaa gag cca gat tec tgc ate 
Arg Phe Met Cys Asn Leu Asp Cys Gin Glu Glu Pro Asp Ser Cys lie 



agt gag aag etc ttc atg gag atg gca gag etc atg gtc tea gaa ggc 
Ser Glu Lys Leu Phe Met Glu Met Ala Glu Leu Met Val Ser Glu Gly 



tgg aag gat gca ggt tat gag tac etc tgc att gat gac tgt tgg atg 
Trp Lys Asp Ala Gly Tyr Glu Tyr Leu Cys lie Asp Asp Cys Trp Met 



get ccc caa aga gat tea gaa ggc aga ctt cag gca gac cct cag cgc 
Ala Pro Gin Arg Asp Ser Glu Gly Arg Leu Gin Ala Asp Pro Gin Arg 
100 105 110 

ttt cct cat ggg att cgc cag eta get aat tat gtt cac age aaa gga 
Phe Pro His Gly lie Arg Gin Leu Ala Asn Tyr Val His Ser Lys Gly 
115 120 125 

ctg aag eta ggg att tat gca gat gtt gga aat aaa acc tgc gca ggc 
Leu Lys Leu Gly lie Tyr Ala Asp Val Gly Asn Lys Thr Cys Ala Gly 
130 135 140 

ttc cct ggg agt ttt gga tac tac gac att gat gec cag acc ttt get 
Phe Pro Gly Ser Phe Gly Tyr Tyr Asp lie Asp Ala Gin Thr Phe Ala 
145 150 155 160 

gac tgg gga gta gat ctg eta aaa ttt gat ggt tgt tac tgt gac agt 
Asp Trp Gly Val Asp Leu Leu Lys Phe Asp Gly Cys Tyr Cys Asp Ser 
165 170 175 

ttg gaa aat ttg gca gat ggt tat aag cac atg tec ttg gee ctg aat 
Leu Glu Asn Leu Ala Asp Gly Tyr Lys His Met Ser Leu Ala Leu Asn 
180 185 190 

agg act ggc aga age att gtg tac tec tgt gag tgg cct ctt tat atg 
Arg Thr Gly Arg Ser lie Val Tyr Ser Cys Glu Trp Pro Leu Tyr Met 
195 200 205 

tgg ccc ttt caa aag ccc aat tat aca gaa ate cga cag tac tgc aat 
Trp Pro Phe Gin Lys Pro Asn Tyr Thr Glu lie Arg Gin Tyr Cys Asn 
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210 



215 



220 



cac tgg cga aat ttt get gac att gat gat tec tgg aaa agt ata aag 
His Trp Arg Asn Phe Ala Asp He Asp Asp Ser Trp Lys Ser He Lys 
225 230 235 240 

agt ate ttg gac tgg aca tct ttt aac cag gag aga att gtt gat gtt 
Ser He Leu Asp Trp Thr Ser Phe Asn Gin Glu Arg He Val Asp Val 
245 250 255 

get gga cca ggg ggt tgg aat gac cca gat atg tta gtg att ggc aac 
Ala Gly Pro Gly Gly Trp Asn Asp Pro Asp Met Leu Val He Gly Asn 
260 265 270 

ttt ggc etc age tgg aat cag caa gta act cag atg gec etc tgg get 
Phe Gly Leu Ser Trp Asn Gin Gin Val Thr Gin Met Ala Leu Trp Ala 
275 280 285 

ate atg get get cct tta ttc atg tct aat gac etc cga cac ate age 
He Met Ala Ala Pro Leu Phe Met Ser Asn Asp Leu Arg His He Ser 
290 295 300 

cct caa gee aaa get etc ctt cag gat aag gac gta att gee ate aat 
Pro Gin Ala Lys Ala Leu Leu Gin Asp Lys Asp Val He Ala He Asn 
305 310 315 320 

cag gac ccc ttg ggc aag caa ggg tac cag ctt aga cag gga gac aac 
Gin Asp Pro Leu Gly Lys Gin Gly Tyr Gin Leu Arg Gin Gly Asp Asn 
325 330 335 

ttt gaa gtg tgg gaa cga cct etc tea ggc tta gee tgg get gta get 
Phe Glu Val Trp Glu Arg Pro Leu Ser Gly Leu Ala Trp Ala Val Ala 
340 345 350 

atg ata aac egg cag gag att ggt gga cct cgc tct tat acc ate gca 
Met He Asn Arg Gin Glu He Gly Gly Pro Arg Ser Tyr Thr He Ala 
355 360 365 

gtt get tec ctg ggt aaa gga gtg gec tgt aat cct gee tgc ttc ate 
Val Ala Ser Leu Gly Lys Gly Val Ala Cys Asn Pro Ala Cys Phe He 
370 375 380 

aca cag etc etc cct gtg aaa agg aag eta ggg ttc tat gaa tgg act 
Thr Gin Leu Leu Pro Val Lys Arg Lys Leu Gly Phe Tyr Glu Trp Thr 
385 390 395 400 

tea agg tta aga agt cac ata aat ccc aca ggc act gtt ttg ctt cag 
Ser Arg Leu Arg Ser His He Asn Pro Thr Gly Thr Val Leu Leu Gin 
405 410 415 

eta gaa aac aca atg cag atg tct tta tct gaa aag gac gaa tta tga 
Leu Glu Asn Thr Met Gin Met Ser Leu Ser Glu Lys Asp Glu Leu * 
420 425 430 
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<210> 10 
<211> 431 
<212> PRT 
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<400> 10 
Met Gin Leu Arg 
1 

Arg Phe Leu Ala 
20 

Asp Asn Gly Leu 
35 

Arg Phe Met Cys 
50 

Ser Glu Lys Leu 
65 

Trp Lys Asp Ala 

Ala Pro Gin Arg 
100 

Phe Pro His Gly 
115 

Leu Lys Leu Gly 
130 

Phe Pro Gly Ser 
145 

Asp Trp Gly Val 

Leu Glu Asn Leu 
180 

Arg Thr Gly Arg 
195 

Trp Pro Phe Gin 
210 

His Trp Arg Asn 
225 

Ser lie Leu Asp 

Ala Gly Pro Gly 
260 

Phe Gly Leu Ser 

275 

lie Met Ala Ala 
290 

Pro Gin Ala Lys 
305 

Gin Asp Pro Leu 

Phe Glu Val Trp 
340 

Met lie Asn Arg 
355 

Val Ala Ser Leu 



Asn Pro Glu Leu 
5 

Leu Val Ser Trp 

Ala Arg Thr Pro 
40 

Asn Leu Asp Cys 
55 

Phe Met Glu Met 
70 

Gly Tyr Glu Tyr 
85 

Asp Ser Glu Gly 

lie Arg Gin Leu 
12 0 

He Tyr Ala Asp 
135 

Phe Gly Tyr Tyr 
150 

Asp Leu Leu Lys 
165 

Ala Asp Gly Tyr 

Ser He Val Tyr 
200 

Lys Pro Asn Tyr 
215 

Phe Ala Asp He 
230 

Trp Thr Ser Phe 
245 

Gly Trp Asn Asp 

Trp Asn Gin Gin 
280 

Pro Leu Phe Met 
295 

Ala Leu Leu Gin 
310 

Gly Lys Gin Gly 
325 

Glu Arg Pro Leu 

Gin Glu He Gly 
360 

Gly Lys Gly Val 



His Leu Gly Cys 
10 

Asp He Pro Gly 
25 

Thr Met Gly Trp 

Gin Glu Glu Pro 
60 

Ala Glu Leu Met 
75 

Leu Cys He Asp 
90 

Arg Leu Gin Ala 
105 

Ala Asn Tyr Val 

Val Gly Asn Lys 
140 

Asp He Asp Ala 
155 

Phe Asp Gly Cys 
170 

Lys His Met Ser 
185 

Ser Cys Glu Trp 

Thr Glu He Arg 
220 

Asp Asp Ser Trp 
235 

Asn Gin Glu Arg 
250 

Pro Asp Met Leu 
265 

Val Thr Gin Met 

Ser Asn Asp Leu 
300 

Asp Lys Asp Val 
315 

Tyr Gin Leu Arg 
330 

Ser Gly Leu Ala 
345 

Gly Pro Arg Ser 
Ala Cys Asn Pro 



Ala Leu Ala Leu 
15 

Ala Arg Ala Leu 
30 

Leu His Trp Glu 
45 

Asp Ser Cys He 

Val Ser Glu Gly 
80 

Asp Cys Trp Met 
95 

Asp Pro Gin Arg 
110 

His Ser Lys Gly 
125 

Thr Cys Ala Gly 

Gin Thr Phe Ala 
160 

Tyr Cys Asp Ser 
175 

Leu Ala Leu Asn 
190 

Pro Leu Tyr Met 
205 

Gin Tyr Cys Asn 

Lys Ser He Lys 
240 

He Val Asp Val 
255 

Val He Gly Asn 
270 

Ala Leu Trp Ala 
285 

Arg His He Ser 

He Ala He Asn 
320 

Gin Gly Asp Asn 
335 

Trp Ala Val Ala 
350 

Tyr Thr He Ala 
365 

Ala Cys Phe He 
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370 375 380 

Thr Gin Leu Leu Pro Val Lys Arg Lys Leu Gly Phe Tyr Glu Trp Thr 
385 390 395 400 

Ser Arg Leu Arg Ser His lie Asn Pro Thr Gly Thr Val Leu Leu Gin 

405 410 415 

Leu Glu Asn Thr Met Gin Met Ser Leu Ser Glu Lys Asp Glu Leu 
420 425 430 
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atg cag ctg agg aac cca gaa eta cat ctg ggc tgc gcg ctt gcg ctt 
Met Gin Leu Arg Asn Pro Glu Leu His Leu Gly Cys Ala Leu Ala Leu 



cgc ttc ctg gec etc gtt tec tgg gac ate cct ggg get aga gca ctg 
Arg Phe Leu Ala Leu Val Ser Trp Asp lie Pro Gly Ala Arg Ala Leu 



gac aat gga ttg gca agg acg cct acc atg ggc tgg ctg cac tgg gag 
Asp Asn Gly Leu Ala Arg Thr Pro Thr Met Gly Trp Leu His Trp Glu 



cgc ttc atg tgc aac ctt gac tgc cag gaa gag cca gat tec tgc ate 
Arg Phe Met Cys Asn Leu Asp Cys Gin Glu Glu Pro Asp Ser Cys lie 



agt gag aag etc ttc atg gag atg gca gag etc atg gtc tea gaa ggc 
Ser Glu Lys Leu Phe Met Glu Met Ala Glu Leu Met Val Ser Glu Gly 



tgg aag gat gca ggt tat gag tac etc tgc att gat gac tgt tgg atg 
Trp Lys Asp Ala Gly Tyr Glu Tyr Leu Cys lie Asp Asp Cys Trp Met 



get ccc caa aga gat tea gaa ggc aga ctt cag gca gac cct cag cgc 

Ala Pro Gin Arg Asp Ser Glu Gly Arg Leu Gin Ala Asp Pro Gin Arg 

100 105 110 

ttt cct cat ggg att cgc cag eta get aat tat gtt cac age aaa gga 

Phe Pro His Gly lie Arg Gin Leu Ala Asn Tyr Val His Ser Lys Gly 
115 120 125 

ctg aag eta ggg att tat gca gat gtt gga aat aaa acc tgc gca ggc 

Leu Lys Leu Gly lie Tyr Ala Asp Val Gly Asn Lys Thr Cys Ala Gly 
130 135 140 
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ttc cct ggg 
Phe Pro Gly 
145 

gac tgg gga 
Asp Trp Gly 



ttg gaa aat 
Leu Glu Asn 



agg act ggc 
Arg Thr Gly 
195 

tgg ccc ttt 
Trp Pro Phe 
210 

cac tgg cga 
His Trp Arg 
225 

agt ate ttg 
Ser lie Leu 



get gga cca 
Ala Gly Pro 



ttt ggc etc 
Phe Gly Leu 
275 

ate atg get 
lie Met Ala 
290 

cct caa gee 
Pro Gin Ala 
305 

cag gac ccc 
Gin Asp Pro 



ttt gaa gtg 
Phe Glu Val 



atg ata aac 
Met lie Asn 



agt ttt gga 
Ser Phe Gly 
150 

gta gat ctg 
Val Asp Leu 
165 

ttg gca gat 
Leu Ala Asp 
180 

aga age att 
Arg Ser lie 



caa aag ccc 
Gin Lys Pro 



aat ttt get 
Asn Phe Ala 
230 

gac tgg aca 
Asp Trp Thr 
245 

ggg ggt tgg 
Gly Gly Trp 
260 

age tgg aat 
Ser Trp Asn 



get cct tta 
Ala Pro Leu 



aaa get etc 
Lys Ala Leu 
310 

ttg ggc aag 
Leu Gly Lys 
325 

tgg gaa cga 
Trp Glu Arg 
340 

egg cag gag 
Arg Gin Glu 



tac tac gac 
Tyr Tyr Asp 



eta aaa ttt 
Leu Lys Phe 



ggt tat aag 
Gly Tyr Lys 
185 

gtg tac tec 
Val Tyr Ser 
200 

aat tat aca 
Asn Tyr Thr 
215 

gac att gat 
Asp lie Asp 



tct ttt aac 
Ser Phe Asn 



aat gac cca 
Asn Asp Pro 
265 

cag caa gta 
Gin Gin Val 
280 

ttc atg tct 
Phe Met Ser 
295 

ctt cag gat 
Leu Gin Asp 



caa ggg tac 
Gin Gly Tyr 



cct etc tea 
Pro Leu Ser 
345 

att ggt gga 
He Gly Gly 



att gat gee 
He Asp Ala 
155 

gat ggt tgt 
Asp Gly Cys 
170 

cac atg tec 
His Met Ser 



tgt gag tgg 
Cys Glu Trp 



gaa ate cga 
Glu lie Arg 
220 

gat tec tgg 
Asp Ser Trp 
235 

cag gag aga 
Gin Glu Arg 
250 

gat atg tta 
Asp Met Leu 



act cag atg 
Thr Gin Met 



aat gac etc 
Asn Asp Leu 
300 

aag gac gta 
Lys Asp Val 
315 

cag ctt aga 
Gin Leu Arg 
330 

ggc tta gec 
Gly Leu Ala 



cct cgc tct 
Pro Arg Ser 



cag ace ttt 
Gin Thr Phe 



tac tgt gac 
Tyr Cys Asp 
175 

ttg gec ctg 
Leu Ala Leu 
190 

cct ctt tat 
Pro Leu Tyr 
205 

cag tac tgc 
Gin Tyr Cys 



aaa agt ata 
Lys Ser lie 



att gtt gat 
He Val Asp 
255 

gtg att ggc 
Val He Gly 
270 

gee etc tgg 
Ala Leu Trp 
285 

cga cac ate 
Arg His He 



att gec ate 
He Ala He 



cag gga gac 
Gin Gly Asp 
335 

tgg get gta 
Trp Ala Val 
350 

tat acc ate 
Tyr Thr lie 



get 480 

Ala 

160 

agt 52 8 

Ser 



aat 576 
Asn 



atg 624 
Met 



aat 672 
Asn 



aag 72 0 

Lys 

240 

gtt 768 
Val 



aac 816 
Asn 



get 864 
Ala 



age 912 
Ser 



aat 960 

Asn 

320 

aac 1008 
Asn 



get 1056 
Ala 



gca 1104 
Ala 
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355 



360 



365 



gtt get tec ctg ggt aaa gga gtg gec 
Val Ala Ser Leu Gly Lys Gly Val Ala 
370 375 

aca cag etc etc cct gtg aaa agg aag 
Thr Gin Leu Leu Pro Val Lys Arg Lys 
385 390 

tea agg tta aga agt cac ata aat ccc 
Ser Arg Leu Arg Ser His lie Asn Pro 
405 

eta gaa aac aca atg taa 
Leu Glu Asn Thr Met * 
420 



tgt aat cct gee tgc ttc ate 1152 
Cys Asn Pro Ala Cys Phe lie 
380 

eta ggg ttc tat gaa tgg act 1200 
Leu Gly Phe Tyr Glu Trp Thr 
395 400 

aca ggc act gtt ttg ctt cag 1248 
Thr Gly Thr Val Leu Leu Gin 
410 415 
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<400> 12 
Met Gin Leu Arg 
1 

Arg Phe Leu Ala 
20 

Asp Asn Gly Leu 
35 

Arg Phe Met Cys 
50 

Ser Glu Lys Leu 
65 

Trp Lys Asp Ala 

Ala Pro Gin Arg 
100 

Phe Pro His Gly 
115 

Leu Lys Leu Gly 
130 

Phe Pro Gly Ser 
145 

Asp Trp Gly Val 

Leu Glu Asn Leu 
180 

Arg Thr Gly Arg 
195 

Trp Pro Phe Gin 
210 

His Trp Arg Asn 



Asn Pro Glu Leu 
5 

Leu Val Ser Trp 

Ala Arg Thr Pro 
40 

Asn Leu Asp Cys 
55 

Phe Met Glu Met 
70 

Gly Tyr Glu Tyr 
85 

Asp Ser Glu Gly 

He Arg Gin Leu 
120 

lie Tyr Ala Asp 
135 

Phe Gly Tyr Tyr 
150 

Asp Leu Leu Lys 
165 

Ala Asp Gly Tyr 

Ser He Val Tyr 
200 

Lys Pro Asn Tyr 
215 

Phe Ala Asp He 



His Leu Gly Cys 
10 

Asp He Pro Gly 
25 

Thr Met Gly Trp 

Gin Glu Glu Pro 
60 

Ala Glu Leu Met 
75 

Leu Cys He Asp 
90 

Arg Leu Gin Ala 
105 

Ala Asn Tyr Val 

Val Gly Asn Lys 
140 

Asp He Asp Ala 
155 

Phe Asp Gly Cys 
170 

Lys His Met Ser 
185 

Ser Cys Glu Trp 

Thr Glu He Arg 
220 

Asp Asp Ser Trp 



Ala Leu Ala Leu 
15 

Ala Arg Ala Leu 
30 

Leu His Trp Glu 
45 

Asp Ser Cys He 

Val Ser Glu Gly 
80 

Asp Cys Trp Met 
95 

Asp Pro Gin Arg 
110 

His Ser Lys Gly 
125 

Thr Cys Ala Gly 

Gin Thr Phe Ala 
160 

Tyr Cys Asp Ser 
175 

Leu Ala Leu Asn 
190 

Pro Leu Tyr Met 
205 

Gin Tyr Cys Asn 
Lys Ser He Lys 
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225 230 235 240 

Ser lie Leu Asp Trp Thr Ser Phe Asn Gin Glu Arg lie Val Asp Val 

245 250 255 

Ala Gly Pro Gly Gly Trp Asn Asp Pro Asp Met Leu Val lie Gly Asn 

260 265 270 

Phe Gly Leu Ser Trp Asn Gin Gin Val Thr Gin Met Ala Leu Trp Ala 

275 280 285 

lie Met Ala Ala Pro Leu Phe Met Ser Asn Asp Leu Arg His lie Ser 

290 295 300 

Pro Gin Ala Lys Ala Leu Leu Gin Asp Lys Asp Val lie Ala lie Asn 
305 310 315 320 

Gin Asp Pro Leu Gly Lys Gin Gly Tyr Gin Leu Arg Gin Gly Asp Asn 

325 330 335 

Phe Glu Val Trp Glu Arg Pro Leu Ser Gly Leu Ala Trp Ala Val Ala 

340 345 350 

Met lie Asn Arg Gin Glu lie Gly Gly Pro Arg Ser Tyr Thr lie Ala 

355 360 365 

Val Ala Ser Leu Gly Lys Gly Val Ala Cys Asn Pro Ala Cys Phe lie 

370 375 380 

Thr Gin Leu Leu Pro Val Lys Arg Lys Leu Gly Phe Tyr Glu Trp Thr 
385 390 395 400 

Ser Arg Leu Arg Ser His lie Asn Pro Thr Gly Thr Val Leu Leu Gin 

405 410 415 

Leu Glu Asn Thr Met 
420 
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<400> 13 

atg cag ctg agg aac cca gaa eta cat ctg ggc tgc gcg ctt gcg ctt 48 
Met Gin Leu Arg Asn Pro Glu Leu His Leu Gly Cys Ala Leu Ala Leu 
15 10 15 



cgc ttc ctg gec etc gtt tec tgg gac ate cct ggg get aga gca ctg 
Arg Phe Leu Ala Leu Val Ser Trp Asp lie Pro Gly Ala Arg Ala Leu 
20 25 30 



gac aat gga ttg gca agg acg cct acc atg ggc tgg ctg cac tgg gag 
Asp Asn Gly Leu Ala Arg Thr Pro Thr Met Gly Trp Leu His Trp Glu 



cgc ttc atg tgc aac ctt gac tgc cag gaa gag cca gat tec tgc ate 192 
Arg Phe Met Cys Asn Leu Asp Cys Gin Glu Glu Pro Asp Ser Cys lie 
50 55 60 



agt gag aag etc ttc atg gag atg gca gag etc atg gtc tea gaa ggc 24 0 

Ser Glu Lys Leu Phe Met Glu Met Ala Glu Leu Met Val Ser Glu Gly 



tgg aag gat gca ggt tat gag tac etc tgc att gat gac tgt tgg atg 
Trp Lys Asp Ala Gly Tyr Glu Tyr Leu Cys lie Asp Asp Cys Trp Met 



get ccc caa aga gat tea gaa ggc aga ctt cag gca gac cct cag cgc 

Ala Pro Gin Arg Asp Ser Glu Gly Arg Leu Gin Ala Asp Pro Gin Arg 
100 105 110 

ttt cct cat ggg att cgc cag eta get aat tat gtt cac age aaa gga 

Phe Pro His Gly lie Arg Gin Leu Ala Asn Tyr Val His Ser Lys Gly 
115 120 125 

ctg aag eta ggg att tat gca gat gtt gga aat aaa acc tgc gca ggc 

Leu Lys Leu Gly lie Tyr Ala Asp Val Gly Asn Lys Thr Cys Ala Gly 
130 135 140 

ttc cct ggg agt ttt gga tac tac gac att gat gec cag acc ttt get 

Phe Pro Gly Ser Phe Gly Tyr Tyr Asp lie Asp Ala Gin Thr Phe Ala 

145 150 155 160 

gac tgg gga gta gat ctg eta aaa ttt gat ggt tgt tac tgt gac agt 

Asp Trp Gly Val Asp Leu Leu Lys Phe Asp Gly Cys Tyr Cys Asp Ser 

165 170 175 

ttg gaa aat ttg gca gat ggt tat aag cac atg tec ttg gec ctg aat 

Leu Glu Asn Leu Ala Asp Gly Tyr Lys His Met Ser Leu Ala Leu Asn 
180 185 190 

agg act ggc aga age att gtg tac tec tgt gag tgg cct ctt tat atg 

Arg Thr Gly Arg Ser lie Val Tyr Ser Cys Glu Trp Pro Leu Tyr Met 
195 200 205 

tgg ccc ttt caa aag ccc aat tat aca gaa ate cga cag tac tgc aat 

Trp Pro Phe Gin Lys Pro Asn Tyr Thr Glu lie Arg Gin Tyr Cys Asn 
210 215 220 

cac tgg cga aat ttt get gac att gat gat tec tgg aaa agt ata aag 

His Trp Arg Asn Phe Ala Asp lie Asp Asp Ser Trp Lys Ser lie Lys 

225 230 235 240 

agt ate ttg gac tgg aca tct ttt aac cag gag aga att gtt gat gtt 

Ser lie Leu Asp Trp Thr Ser Phe Asn Gin Glu Arg lie Val Asp Val 

245 250 255 

get gga cca ggg ggt tgg aat gac cca gat atg tta gtg att ggc aac 

Ala Gly Pro Gly Gly Trp Asn Asp Pro Asp Met Leu Val lie Gly Asn 
260 265 270 

ttt ggc etc age tgg aat cag caa gta act cag atg gec etc tgg get 

Phe Gly Leu Ser Trp Asn Gin Gin Val Thr Gin Met Ala Leu Trp Ala 
275 280 285 
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ate atg get get cct tta ttc atg tct aat gac etc cga cac ate age 
lie Met Ala Ala Pro Leu Phe Met Ser Asn Asp Leu Arg His lie Ser 
290 295 300 
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cct caa gec aaa get etc ctt cag gat aag gac gta att gee ate aat 
Pro Gin Ala Lys Ala Leu Leu Gin Asp Lys Asp Val lie Ala lie Asn 
305 310 315 320 

cag gac ccc ttg ggc aag caa ggg tac cag ctt aga cag gga gac aac 
Gin Asp Pro Leu Gly Lys Gin Gly Tyr Gin Leu Arg Gin Gly Asp Asn 
325 330 335 

ttt gaa gtg tgg gaa cga cct etc tea ggc tta gec tgg get gta get 
Phe Glu Val Trp Glu Arg Pro Leu Ser Gly Leu Ala Trp Ala Val Ala 
340 345 350 

atg ata aac egg cag gag att ggt gga cct cgc tct tat ace ate gca 
Met lie Asn Arg Gin Glu lie Gly Gly Pro Arg Ser Tyr Thr lie Ala 
355 360 365 

gtt get tec ctg ggt aaa gga gtg gec tgt aat cct gec tgc ttc ate 
Val Ala Ser Leu Gly Lys Gly Val Ala Cys Asn Pro Ala Cys Phe lie 
370 375 380 

aca cag etc etc cct gtg aaa agg aag eta ggg ttc tat gaa tgg act 
Thr Gin Leu Leu Pro Val Lys Arg Lys Leu Gly Phe Tyr Glu Trp Thr 
385 390 395 400 

tea agg tta aga agt cac ata aat ccc aca ggc act gtt ttg ctt cag 
Ser Arg Leu Arg Ser His lie Asn Pro Thr Gly Thr Val Leu Leu Gin 
405 410 415 

eta gaa aac aca atg tct gaa aag gac gaa tta tga 
Leu Glu Asn Thr Met Ser Glu Lys Asp Glu Leu * 
420 425 



<210> 14 
<211> 427 
<212> PRT 

<213> Homo sapiens 
<400> 14 

Met Gin Leu Arg Asn Pro Glu Leu 

1 5 
Arg Phe Leu Ala Leu Val Ser Trp 
20 

Asp Asn Gly Leu Ala Arg Thr Pro 

35 40 
Arg Phe Met Cys Asn Leu Asp Cys 

50 55 
Ser Glu Lys Leu Phe Met Glu Met 
65 70 
Trp Lys Asp Ala Gly Tyr Glu Tyr 



His Leu Gly Cys Ala Leu Ala Leu 

10 15 
Asp lie Pro Gly Ala Arg Ala Leu 
25 30 
Thr Met Gly Trp Leu His Trp Glu 
45 

Gin Glu Glu Pro Asp Ser Cys lie 
60 

Ala Glu Leu Met Val Ser Glu Gly 

75 80 
Leu Cys lie Asp Asp Cys Trp Met 
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85 90 95 

Ala Pro Gin Arg Asp Ser Glu Gly Arg Leu Gin Ala Asp Pro Gin Arg 

100 105 110 

Phe Pro His Gly He Arg Gin Leu Ala Asn Tyr Val His Ser Lys Gly 

115 120 125 

Leu Lys Leu Gly lie Tyr Ala Asp Val Gly Asn Lys Thr Cys Ala Gly 

130 135 140 

Phe Pro Gly Ser Phe Gly Tyr Tyr Asp He Asp Ala Gin Thr Phe Ala 
145 150 155 160 

Asp Trp Gly Val Asp Leu Leu Lys Phe Asp Gly Cys Tyr Cys Asp Ser 

165 170 175 

Leu Glu Asn Leu Ala Asp Gly Tyr Lys His Met Ser Leu Ala Leu Asn 

180 185 190 

Arg Thr Gly Arg Ser He Val Tyr Ser Cys Glu Trp Pro Leu Tyr Met 

195 200 205 

Trp Pro Phe Gin Lys Pro Asn Tyr Thr Glu He Arg Gin Tyr Cys Asn 

210 215 220 

His Trp Arg Asn Phe Ala Asp He Asp Asp Ser Trp Lys Ser He Lys 
225 230 235 240 

Ser He Leu Asp Trp Thr Ser Phe Asn Gin Glu Arg He Val Asp Val 

245 250 255 

Ala Gly Pro Gly Gly Trp Asn Asp Pro Asp Met Leu Val He Gly Asn 

260 265 270 

Phe Gly Leu Ser Trp Asn Gin Gin Val Thr Gin Met Ala Leu Trp Ala 

275 280 285 

He Met Ala Ala Pro Leu Phe Met Ser Asn Asp Leu Arg His He Ser 

29 0 295 300 

Pro Gin Ala Lys Ala Leu Leu Gin Asp Lys Asp Val He Ala He Asn 
305 310 315 320 

Gin Asp Pro Leu Gly Lys Gin Gly Tyr Gin Leu Arg Gin Gly Asp Asn 

325 330 335 

Phe Glu Val Trp Glu Arg Pro Leu Ser Gly Leu Ala Trp Ala Val Ala 

340 345 350 

Met He Asn Arg Gin Glu He Gly Gly Pro Arg Ser Tyr Thr He Ala 

355 360 365 

Val Ala Ser Leu Gly Lys Gly Val Ala Cys Asn Pro Ala Cys Phe He 

370 375 380 

Thr Gin Leu Leu Pro Val Lys Arg Lys Leu Gly Phe Tyr Glu Trp Thr 
385 390 395 400 

Ser Arg Leu Arg Ser His He Asn Pro Thr Gly Thr Val Leu Leu Gin 

405 410 415 

Leu Glu Asn Thr Met Ser Glu Lys Asp Glu Leu 
420 425 



<210> 15 

<211> 1254 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> {!)... (1254) 



<400> 15 
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atg cag ctg 
Met Gin Leu 



cgc ttc ctg 
Arg Phe Leu 



gac aat gga 
Asp Asn Gly 
35 

cgc ttc atg 
Arg Phe Met 
50 

agt gag aag 
Ser Glu Lys 
65 

tgg aag gat 
Trp Lys Asp 



get ccc caa 
Ala Pro Gin 



ttt cct cat 
Phe Pro His 
115 

ctg aag eta 
Leu Lys Leu 
130 

ttc cct ggg 
Phe Pro Gly 
145 

gac tgg gga 
Asp Trp Gly 



ttg gaa aat 
Leu Glu Asn 



agg act ggc 
Arg Thr Gly 
195 

tgg ccc ttt 
Trp Pro Phe 



agg aac cca 
Arg Asn Pro 
5 

gec etc gtt 
Ala Leu Val 
20 

ttg gca agg 
Leu Ala Arg 



tgc aac ctt 
Cys Asn Leu 



etc ttc atg 
Leu Phe Met 
70 

gca ggt tat 
Ala Gly Tyr 
85 

aga gat tea 
Arg Asp Ser 
100 

ggg att cgc 
Gly lie Arg 



ggg att tat 
Gly lie Tyr 



agt ttt gga 
Ser Phe Gly 
150 

gta gat ctg 
Val Asp Leu 
165 

ttg gca gat 
Leu Ala Asp 
180 

aga age att 
Arg Ser lie 



caa aag ccc 
Gin Lys Pro 



gaa eta cat 
Glu Leu His 



tec tgg gac 
Ser Trp Asp 
25 

acg cct acc 
Thr Pro Thr 
40 

gac tgc cag 
Asp Cys Gin 
55 

gag atg gca 
Glu Met Ala 



gag tac etc 
Glu Tyr Leu 



gaa ggc aga 
Glu Gly Arg 
105 

cag eta get 
Gin Leu Ala 
120 

gca gat gtt 
Ala Asp Val 
135 

tac tac gac 
Tyr Tyr Asp 



eta aaa ttt 
Leu Lys Phe 



ggt tat aag 
Gly Tyr Lys 
185 

gtg tac tec 
Val Tyr Ser 
200 

aat tat aca 
Asn Tyr Thr 



ctg ggc tgc 
Leu Gly Cys 
10 

ate cct ggg 
lie Pro Gly 



atg ggc tgg 
Met Gly Trp 



gaa gag cca 
Glu Glu Pro 
60 

gag etc atg 
Glu Leu Met 
75 

tgc att gat 
Cys He Asp 
90 

ctt cag gca 
Leu Gin Ala 



aat tat gtt 
Asn Tyr Val 



gga aat aaa 
Gly Asn Lys 
140 

att gat gee 
He Asp Ala 
155 

gat ggt tgt 
Asp Gly Cys 
170 

cac atg tec 
His Met Ser 



tgt gag tgg 
Cys Glu Trp 



gaa ate cga 
Glu lie Arg 



gcg ctt gcg 
Ala Leu Ala 
15 

get aga gca 
Ala Arg Ala 
30 

ctg cac tgg 
Leu His Trp 
45 

gat tec tgc 
Asp Ser Cys 



gtc tea gaa 
Val Ser Glu 



gac tgt tgg 
Asp Cys Trp 
95 

gac cct cag 
Asp Pro Gin 
110 

cac age aaa 
His Ser Lys 
125 

acc tgc gca 
Thr Cys Ala 



cag acc ttt 
Gin Thr Phe 



tac tgt gac 
Tyr Cys Asp 
175 

ttg gee ctg 
Leu Ala Leu 
190 

cct ctt tat 
Pro Leu Tyr 
205 

cag tac tgc 
Gin Tyr Cys 



ctt 48 
Leu 



ctg 96 
Leu 



gag 144 
Glu 



ate 192 
He 



ggc 240 
Gly 
80 

atg 288 
Met 



cgc 336 
Arg 



gga 3 84 

Gly 



ggc 432 
Gly 



get 480 

Ala 

160 

agt 528 
Ser 



aat 576 
Asn 



atg 624 
Met 



aat 672 
Asn 
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210 



215 



220 



cac tgg cga aat ttt get gac att gat gat tec tgg aaa agt ata aag 
His Trp Arg Asn Phe Ala Asp lie Asp Asp Ser Trp Lys Ser lie Lys 
225 230 235 240 

agt ate ttg gac tgg aca tct ttt aac cag gag aga att gtt gat gtt 
Ser lie Leu Asp Trp Thr Ser Phe Asn Gin Glu Arg lie Val Asp Val 
245 250 255 

get gga cca ggg ggt tgg aat gac cca gat atg tta gtg att ggc aac 
Ala Gly Pro Gly Gly Trp Asn Asp Pro Asp Met Leu Val lie Gly Asn 
260 265 270 

ttt ggc etc age tgg aat cag caa gta act cag atg gec etc tgg get 
Phe Gly Leu Ser Trp Asn Gin Gin Val Thr Gin Met Ala Leu Trp Ala 
275 280 285 

ate atg get get cct tta ttc atg tct aat gac etc cga cac ate age 
lie Met Ala Ala Pro Leu Phe Met Ser Asn Asp Leu Arg His lie Ser 
290 295 300 

cct caa gec aaa get etc ctt cag gat aag gac gta att gec ate aat 
Pro Gin Ala Lys Ala Leu Leu Gin Asp Lys Asp Val lie Ala lie Asn 
305 310 315 320 

cag gac ccc ttg ggc aag caa ggg tac cag ctt aga cag gga gac aac 
Gin Asp Pro Leu Gly Lys Gin Gly Tyr Gin Leu Arg Gin Gly Asp Asn 
325 330 335 

ttt gaa gtg tgg gaa cga cct etc tea ggc tta gee tgg get gta get 
Phe Glu Val Trp Glu Arg Pro Leu Ser Gly Leu Ala Trp Ala Val Ala 
340 345 350 

atg ata aac egg cag gag att ggt gga cct cgc tct tat acc ate gca 
Met lie Asn Arg Gin Glu He Gly Gly Pro Arg Ser Tyr Thr He Ala 
355 360 365 

gtt get tec ctg ggt aaa gga gtg gec tgt aat cct gee tgc ttc ate 
Val Ala Ser Leu Gly Lys Gly Val Ala Cys Asn Pro Ala Cys Phe He 
370 375 380 

aca cag etc etc cct gtg aaa agg aag eta ggg ttc tat gaa tgg act 
Thr Gin Leu Leu Pro Val Lys Arg Lys Leu Gly Phe Tyr Glu Trp Thr 
385 390 395 400 

tea agg tta aga agt cac ata aat ccc aca ggc act gtt ttg ctt cag 
Ser Arg Leu Arg Ser His He Asn Pro Thr Gly Thr Val Leu Leu Gin 
405 410 415 

eta taa 
Leu * 
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<210> 16 

<211> 417 

<212> PRT 

<213> Homo sapiens 



<400> 16 
Met Gin Leu Arg 
1 

Arg Phe Leu Ala 
20 

Asp Asn Gly Leu 
35 

Arg Phe Met Cys 
50 

Ser Glu Lys Leu 
65 

Trp Lys Asp Ala 

Ala Pro Gin Arg 
100 

Phe Pro His Gly 
115 

Leu Lys Leu Gly 
130 

Phe Pro Gly Ser 
145 

Asp Trp Gly Val 

Leu Glu Asn Leu 
180 

Arg Thr Gly Arg 
195 

Trp Pro Phe Gin 
210 

His Trp Arg Asn 
225 

Ser lie Leu Asp 

Ala Gly Pro Gly 
260 

Phe Gly Leu Ser 
275 

lie Met Ala Ala 
290 

Pro Gin Ala Lys 
305 

Gin Asp Pro Leu 

Phe Glu Val Trp 
340 

Met lie Asn Arg 
355 

Val Ala Ser Leu 



Asn Pro Glu Leu 
5 

Leu Val Ser Trp 

Ala Arg Thr Pro 
40 

Asn Leu Asp Cys 
55 

Phe Met Glu Met 
70 

Gly Tyr Glu Tyr 
85 

Asp Ser Glu Gly 

lie Arg Gin Leu 
120 

lie Tyr Ala Asp 
135 

Phe Gly Tyr Tyr 
150 

Asp Leu Leu Lys 
165 

Ala Asp Gly Tyr 

Ser lie Val Tyr 
200 

Lys Pro Asn Tyr 
215 

Phe Ala Asp lie 
230 

Trp Thr Ser Phe 
245 

Gly Trp Asn Asp 

Trp Asn Gin Gin 
280 

Pro Leu Phe Met 
295 

Ala Leu Leu Gin 
310 

Gly Lys Gin Gly 
325 

Glu Arg Pro Leu 

Gin Glu lie Gly 
360 

Gly Lys Gly Val 



His Leu Gly Cys 
10 

Asp lie Pro Gly 
25 

Thr Met Gly Trp 

Gin Glu Glu Pro 
60 

Ala Glu Leu Met 
75 

Leu Cys lie Asp 
90 

Arg Leu Gin Ala 
105 

Ala Asn Tyr Val 

Val Gly Asn Lys 
140 

Asp lie Asp Ala 
155 

Phe Asp Gly Cys 
170 

Lys His Met Ser 
185 

Ser Cys Glu Trp 

Thr Glu lie Arg 
220 

Asp Asp Ser Trp 
235 

Asn Gin Glu Arg 
250 

Pro Asp Met Leu 
265 

Val Thr Gin Met 

Ser Asn Asp Leu 
300 

Asp Lys Asp Val 
315 

Tyr Gin Leu Arg 
330 

Ser Gly Leu Ala 
345 

Gly Pro Arg Ser 
Ala Cys Asn Pro 



Ala Leu Ala Leu 
15 

Ala Arg Ala Leu 
30 

Leu His Trp Glu 
45 

Asp Ser Cys lie 

Val Ser Glu Gly 
80 

Asp Cys Trp Met 
95 

Asp Pro Gin Arg 
110 

His Ser Lys Gly 
125 

Thr Cys Ala Gly 

Gin Thr Phe Ala 
160 

Tyr Cys Asp Ser 
175 

Leu Ala Leu Asn 
190 

Pro Leu Tyr Met 
205 

Gin Tyr Cys Asn 

Lys Ser lie Lys 
240 

lie Val Asp Val 
255 

Val lie Gly Asn 
270 

Ala Leu Trp Ala 
285 

Arg His lie Ser 

lie Ala He Asn 
320 

Gin Gly Asp Asn 
335 

Trp Ala Val Ala 
350 

Tyr Thr He Ala 
365 

Ala Cys Phe He 
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370 

Thr Gin Leu Leu 
385 

Ser Arg Leu Arg 
Leu 



375 

Pro Val Lys Arg 
390 

Ser His lie Asn 
405 



380 

Lys Leu Gly Phe 
395 

Pro Thr Gly Thr 
410 



Tyr Glu Trp Thr 
400 

Val Leu Leu Gin 
415 



<210> 17 

<211> 1272 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (1}... (1272) 
<400> 17 

atg cag ctg agg aac cca gaa eta cat ctg ggc tgc gcg ctt gcg ctt 48 
Met Gin Leu Arg Asn Pro Glu Leu His Leu Gly Cys Ala Leu Ala Leu 
15 10 15 

cgc ttc ctg gec etc gtt tec tgg gac ate cct ggg get aga gca ctg 96 
Arg Phe Leu Ala Leu Val Ser Trp Asp lie Pro Gly Ala Arg Ala Leu 
20 25 30 

gac aat gga ttg gca agg acg cct acc atg ggc tgg ctg cac tgg gag 144 
Asp Asn Gly Leu Ala Arg Thr Pro Thr Met Gly Trp Leu His Trp Glu 
35 40 45 

cgc ttc atg tgc aac ctt gac tgc cag gaa gag cca gat tec tgc ate 192 
Arg Phe Met Cys Asn Leu Asp Cys Gin Glu Glu Pro Asp Ser Cys lie 
50 55 60 

agt gag aag etc ttc atg gag atg gca gag etc atg gtc tea gaa ggc 24 0 

Ser Glu Lys Leu Phe Met Glu Met Ala Glu Leu Met Val Ser Glu Gly 
65 70 75 80 

tgg aag gat gca ggt tat gag tac etc tgc att gat gac tgt tgg atg 2 88 

Trp Lys Asp Ala Gly Tyr Glu Tyr Leu Cys lie Asp Asp Cys Trp Met 
85 90 95 

get ccc caa aga gat tea gaa ggc aga ctt cag gca gac cct cag cgc 3 36 

Ala Pro Gin Arg Asp Ser Glu Gly Arg Leu Gin Ala Asp Pro Gin Arg 
100 105 110 

ttt cct cat ggg att cgc cag eta get aat tat gtt cac age aaa gga 3 84 

Phe Pro His Gly lie Arg Gin Leu Ala Asn Tyr Val His Ser Lys Gly 
115 120 125 

ctg aag eta ggg att tat gca gat gtt gga aat aaa acc tgc gca ggc 432 
Leu Lys Leu Gly lie Tyr Ala Asp Val Gly Asn Lys Thr Cys Ala Gly 
130 135 140 
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ttc cct ggg agt ttt gga tac tac gac att gat gcc cag acc ttt get 

Phe Pro Gly Ser Phe Gly Tyr Tyr Asp lie Asp Ala Gin Thr Phe Ala 

145 150 155 160 

gac tgg gga gta gat ctg eta aaa ttt gat ggt tgt tac tgt gac agt 

Asp Trp Gly Val Asp Leu Leu Lys Phe Asp Gly Cys Tyr Cys Asp Ser 

165 170 175 

ttg gaa aat ttg gca gat ggt tat aag cac atg tec ttg gcc ctg aat 

Leu Glu Asn Leu Ala Asp Gly Tyr Lys His Met Ser Leu Ala Leu Asn 

180 185 190 

agg act ggc aga age att gtg tac tec tgt gag tgg cct ctt tat atg 

Arg Thr Gly Arg Ser lie Val Tyr Ser Cys Glu Trp Pro Leu Tyr Met 

195 200 205 

tgg ccc ttt caa aag ccc aat tat aca gaa ate cga cag tac tgc aat 

Trp Pro Phe Gin Lys Pro Asn Tyr Thr Glu lie Arg Gin Tyr Cys Asn 

210 215 220 

cac tgg cga aat ttt get gac att gat gat tec tgg aaa agt ata aag 

His Trp Arg Asn Phe Ala Asp He Asp Asp Ser Trp Lys Ser He Lys 

225 230 235 240 

agt ate ttg gac tgg aca tct ttt aac cag gag aga att gtt gat gtt 

Ser He Leu Asp Trp Thr Ser Phe Asn Gin Glu Arg He Val Asp Val 

245 250 255 

get gga cca ggg ggt tgg aat gac cca gat atg tta gtg att ggc aac 

Ala Gly Pro Gly Gly Trp Asn Asp Pro Asp Met Leu Val He Gly Asn 

260 265 270 

ttt ggc etc age tgg aat cag caa gta act cag atg gcc etc tgg get 

Phe Gly Leu Ser Trp Asn Gin Gin Val Thr Gin Met Ala Leu Trp Ala 

275 280 285 

ate atg get get cct tta ttc atg tct aat gac etc cga cac ate age 

He Met Ala Ala Pro Leu Phe Met Ser Asn Asp Leu Arg His He Ser 

290 295 300 

cct caa gcc aaa get etc ctt cag gat aag gac gta att gcc ate aat 

Pro Gin Ala Lys Ala Leu Leu Gin Asp Lys Asp Val He Ala He Asn 

305 310 315 320 

cag gac ccc ttg ggc aag caa ggg tac cag ctt aga cag gga gac aac 

Gin Asp Pro Leu Gly Lys Gin Gly Tyr Gin Leu Arg Gin Gly Asp Asn 

325 330 335 

ttt gaa gtg tgg gaa cga cct etc tea ggc tta gcc tgg get gta get 

Phe Glu Val Trp Glu Arg Pro Leu Ser Gly Leu Ala Trp Ala Val Ala 

340 345 350 

atg ata aac egg cag gag att ggt gga cct cgc tct tat acc ate gca 

Met He Asn Arg Gin Glu He Gly Gly Pro Arg Ser Tyr Thr He Ala 
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355 



360 



365 



gtt get tec ctg ggt aaa gga gtg gec 
Val Ala Ser Leu Gly Lys Gly Val Ala 
370 375 

aca cag etc etc cct gtg aaa agg aag 
Thr Gin Leu Leu Pro Val Lys Arg Lys 
385 390 

tea agg tta aga agt cac ata aat ccc 
Ser Arg Leu Arg Ser His lie Asn Pro 
405 

eta tct gaa aag gac gaa tta tga 
Leu Ser Glu Lys Asp Glu Leu * 
420 



tgt aat cct gee tgc ttc ate 1152 
Cys Asn Pro Ala Cys Phe lie 
380 

eta ggg ttc tat gaa tgg act 1200 
Leu Gly Phe Tyr Glu Trp Thr 
395 400 

aca ggc act gtt ttg ctt cag 1248 
Thr Gly Thr Val Leu Leu Gin 
410 415 

1272 



<210> 18 
<211> 423 
<212> PRT 

<213> Homo sapiens 



<400> 18 
Met Gin Leu Arg 
1 

Arg Phe Leu Ala 
20 

Asp Asn Gly Leu 
35 

Arg Phe Met Cys 
50 

Ser Glu Lys Leu 
65 

Trp Lys Asp Ala 

Ala Pro Gin Arg 
100 

Phe Pro His Gly 
115 

Leu Lys Leu Gly 
130 

Phe Pro Gly Ser 
145 

Asp Trp Gly Val 

Leu Glu Asn Leu 
180 

Arg Thr Gly Arg 
195 

Trp Pro Phe Gin 
210 

His Trp Arg Asn 



Asn Pro Glu Leu 
5 

Leu Val Ser Trp 

Ala Arg Thr Pro 
40 

Asn Leu Asp Cys 
55 

Phe Met Glu Met 
70 

Gly Tyr Glu Tyr 
85 

Asp Ser Glu Gly 

lie Arg Gin Leu 
12 0 

lie Tyr Ala Asp 
135 

Phe Gly Tyr Tyr 
150 

Asp Leu Leu Lys 
165 

Ala Asp Gly Tyr 

Ser lie Val Tyr 
200 

Lys Pro Asn Tyr 
215 

Phe Ala Asp lie 



His Leu Gly Cys 
10 

Asp lie Pro Gly 
25 

Thr Met Gly Trp 

Gin Glu Glu Pro 
60 

Ala Glu Leu Met 
75 

Leu Cys lie Asp 
90 

Arg Leu Gin Ala 
105 

Ala Asn Tyr Val 

Val Gly Asn Lys 
140 

Asp lie Asp Ala 
155 

Phe Asp Gly Cys 
170 

Lys His Met Ser 
185 

Ser Cys Glu Trp 

Thr Glu He Arg 
220 

Asp Asp Ser Trp 



Ala Leu Ala Leu 
15 

Ala Arg Ala Leu 
30 

Leu His Trp Glu 
45 

Asp Ser Cys He 

Val Ser Glu Gly 
80 

Asp Cys Trp Met 
95 

Asp Pro Gin Arg 
110 

His Ser Lys Gly 
12 5 

Thr Cys Ala Gly 

Gin Thr Phe Ala 
160 

Tyr Cys Asp Ser 
175 

Leu Ala Leu Asn 
190 

Pro Leu Tyr Met 
205 

Gin Tyr Cys Asn 
Lys Ser lie Lys 
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5 










230 










235 










240 


Ser 


He 


Leu 


Asp 


Trp 


Thr 


Ser 


Phe 


Asn 


Gin 


Glu 


Arg 


He 


Val 


Asp 


Val 










245 










250 










255 




A a 


Gly Pro 


Gly Gly 


Trp 


Asn 


Asp 


Pro 


Asp 


Met 


Leu 


Val 


He 


Gly Asn 








260 










265 










270 






Ph 


Gly Leu 


Ser 


Trp 


Asn 


Gin 


Gin 


Val 


Thr 


Gin 


Met 


Ala 


Leu 


Trp 


Ala 






275 










280 










285 






I e 


Met 


Ala 


Ala 


Pro 


Leu 


Phe 


Met 


Ser 


Asn 


Asp 


Leu 


Arg 


His 


He 


Ser 




290 










295 










300 












Gin 


Ala 


Lys 


Ala 


Leu 


Leu 


Gin 


Asp 


Lys 


Asp 


Val 


He 


Ala 


He 


Asn 


3 05 










310 










315 










320 


G n 


Asp 


Pro 


Leu 


Gly 


Lys 


Gin 


Gly Tyr 


Gin 


Leu 


Arg 


Gin 


Gly 


Asp 


Asn 










325 










330 










335 




Ph 


Glu 


Val 


Trp 


Glu 


Arg 


Pro 


Leu 


Ser 


Gly 


Leu 


Ala 


Trp 


Ala 


Val 


Ala 








340 










345 










350 






Met 


He 


Asn 


Arg 


Gin 


Glu 


He 


Gly Gly 


Pro 


Arg 


Ser 


Tyr 


Thr 


He 


Ala 






355 










360 










365 








Val 


Ala 


Ser 


Leu 


Gly 


Lys 


Gly 


Val 


Ala 


Cys 


Asn 


Pro 


Ala 


Cys 


Phe 


He 




370 










375 










380 








Thr 


Gin 


Leu 


Leu 


Pro 


Val 


Lys 


Arg 


Lys 


Leu 


Gly 


Phe 


Tyr 


Glu 


Trp 


Thr 


385 










390 










395 










400 


Ser 


Arg 


Leu Arg 


Ser 


His 


He 


Asn 


Pro 


Thr 


Gly 


Thr 


Val 


Leu 


Leu 


Gin 










405 










410 










415 




Leu 


Ser 


Glu 


Lys 


Asp 


Glu 


Leu 





















420 

<210> 19 

<211> 1215 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (10) . . . (1215) 
<400> 19 

atgcagctg agg aac cca gaa eta cat ctg ggc tgc gcg ctt gcg ctt cgc 51 
Arg Asn Pro Glu Leu His Leu Gly Cys Ala Leu Ala Leu Arg 
15 10 

ttc ctg gec etc gtt tec tgg gac ate cct ggg get aga gca ctg gac 99 
Phe Leu Ala Leu Val Ser Trp Asp He Pro Gly Ala Arg Ala Leu Asp 
15 20 25 30 

aat gga ttg gca agg acg cct acc atg ggc tgg ctg cac tgg gag cgc 14 7 

Asn Gly Leu Ala Arg Thr Pro Thr Met Gly Trp Leu His Trp Glu Arg 
35 40 45 

ttc atg tgc aac ctt gac tgc cag gaa gag cca gat tec tgc ate agt 195 
Phe Met Cys Asn Leu Asp Cys Gin Glu Glu Pro Asp Ser Cys He Ser 
50 55 60 

gag aag etc ttc atg gag atg gca gag etc atg gtc tea gaa ggc tgg 243 
Glu Lys Leu Phe Met Glu Met Ala Glu Leu Met Val Ser Glu Gly Trp 
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aag gat gca ggt tat gag tac etc tgc att gat gac tgt tgg atg get 
Lys Asp Ala Gly Tyr Glu Tyr Leu Cys lie Asp Asp Cys Trp Met Ala 



ccc caa aga gat tea gaa ggc aga ctt cag gca gac cct cag cgc ttt 
Pro Gin Arg Asp Ser Glu Gly Arg Leu Gin Ala Asp Pro Gin Arg Phe 
95 100 105 110 

cct cat ggg att cgc cag eta get aat tat gtt cac age aaa gga ctg 
Pro His Gly lie Arg Gin Leu Ala Asn Tyr Val His Ser Lys Gly Leu 
115 120 125 

aag eta ggg att tat gca gat gtt gga aat aaa acc tgc gca ggc ttc 
Lys Leu Gly He Tyr Ala Asp Val Gly Asn Lys Thr Cys Ala Gly Phe 
130 135 140 

cct ggg agt ttt gga tac tac gac att gat gec cag acc ttt get gac 
Pro Gly Ser Phe Gly Tyr Tyr Asp He Asp Ala Gin Thr Phe Ala Asp 
145 150 155 

tgg gga gta gat ctg eta aaa ttt gat ggt tgt tac tgt gac agt ttg 
Trp Gly Val Asp Leu Leu Lys Phe Asp Gly Cys Tyr Cys Asp Ser Leu 
160 165 170 

gaa aat ttg gca gat ggt tat aag cac atg tec ttg gec ctg aat agg 
Glu Asn Leu Ala Asp Gly Tyr Lys His Met Ser Leu Ala Leu Asn Arg 
175 180 185 190 

act ggc aga age att gtg tac tec tgt gag tgg cct ctt tat atg tgg 
Thr Gly Arg Ser He Val Tyr Ser Cys Glu Trp Pro Leu Tyr Met Trp 
195 200 205 

ccc ttt caa aag ccc aat tat aca gaa ate cga cag tac tgc aat cac 
Pro Phe Gin Lys Pro Asn Tyr Thr Glu He Arg Gin Tyr Cys Asn His 
210 215 220 

tgg cga aat ttt get gac att gat gat tec tgg aaa agt ata aag agt 
Trp Arg Asn Phe Ala Asp He Asp Asp Ser Trp Lys Ser He Lys Ser 
225 230 235 

ate ttg gac tgg aca tct ttt aac cag gag aga att gtt gat gtt get 
lie Leu Asp Trp Thr Ser Phe Asn Gin Glu Arg He Val Asp Val Ala 
240 245 250 

gga cca ggg ggt tgg aat gac cca gat atg tta gtg att ggc aac ttt 
Gly Pro Gly Gly Trp Asn Asp Pro Asp Met Leu Val He Gly Asn Phe 
255 260 265 270 

ggc etc age tgg aat cag caa gta act cag atg gee etc tgg get ate 
Gly Leu Ser Trp Asn Gin Gin Val Thr Gin Met Ala Leu Trp Ala He 
275 280 285 
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atg get get cct tta ttc atg tct aat gac etc cga cac ate age cct 
Met Ala Ala Pro Leu Phe Met Ser Asn Asp Leu Arg His lie Ser Pro 
290 295 300 

caa gec aaa get etc ctt cag gat aag gac gta att gee ate aat cag 
Gin Ala Lys Ala Leu Leu Gin Asp Lys Asp Val lie Ala lie Asn Gin 
305 310 315 

gac ccc ttg ggc aag caa ggg tac cag ctt aga cag gga gac aac ttt 
Asp Pro Leu Gly Lys Gin Gly Tyr Gin Leu Arg Gin Gly Asp Asn Phe 
320 325 330 

gaa gtg tgg gaa cga cct etc tea ggc tta gee tgg get gta get atg 
Glu Val Trp Glu Arg Pro Leu Ser Gly Leu Ala Trp Ala Val Ala Met 
335 340 345 350 

ata aac egg cag gag att ggt gga cct cgc tct tat acc ate gca gtt 
lie Asn Arg Gin Glu He Gly Gly Pro Arg Ser Tyr Thr He Ala Val 
355 360 365 

get tec ctg ggt aaa gga gtg gec tgt aat cct gec tgc ttc ate aca 
Ala Ser Leu Gly Lys Gly Val Ala Cys Asn Pro Ala Cys Phe He Thr 
370 375 380 

cag etc etc cct gtg aaa agg aag eta ggg ttc tat gaa tgg act tea 
Gin Leu Leu Pro Val Lys Arg Lys Leu Gly Phe Tyr Glu Trp Thr Ser 
385 390 395 

agg tta aga taa 
Arg Leu Arg * 
400 



<210> 20 
<211> 401 
<212> PRT 

<213> Homo sapiens 



<400> 20 



Arg 


Asn 


Pro 


Glu 


Leu 


His 


Leu 


Gly 


Cys 


Ala 


Leu 


Ala 


Leu 


Arg 


Phe 


Leu 


1 








5 










10 










15 




Ala 


Leu 


Val 


Ser 


Trp 


Asp 


He 


Pro 


Gly 


Ala 


Arg 


Ala 


Leu 


Asp 


Asn 


Gly 








20 










25 










30 






Leu 


Ala 


Arg 


Thr 


Pro 


Thr 


Met 


Gly 


Trp 


Leu 


His 


Trp 


Glu 


Arg 


Phe 


Met 






35 










40 










45 








Cys 


Asn 


Leu 


Asp 


Cys 


Gin 


Glu 


Glu 


Pro 


Asp 


Ser 


Cys 


He 


Ser 


Glu 


Lys 




50 










55 










60 










Leu 


Phe 


Met 


Glu 


Met 


Ala 


Glu 


Leu 


Met 


Val 


Ser 


Glu 


Gly 


Trp 


Lys 


Asp 


65 










70 










75 










80 


Ala Gly 


Tyr 


Glu 


Tyr 


Leu 


Cys 


He 


Asp 


Asp 


Cys 


Trp 


Met 


Ala 


Pro 


Gin 










85 










90 










95 




Arg 


Asp 


Ser 


Glu 


Gly Arg 


Leu 


Gin 


Ala 


Asp 


Pro 


Gin 


Arg 


Phe 


Pro 


His 








100 










105 










110 






Gly 


He 


Arg 


Gin 


Leu 


Ala 


Asn 


Tyr 


Val 


His 


Ser 


Lys 


Gly 


Leu 


Lys 


Leu 
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115 

Gly He Tyr Ala 
130 

Ser Phe Gly Tyr 
145 

Val Asp Leu Leu 

Leu Ala Asp Gly 
180 

Arg Ser He Val 
195 

Gin Lys Pro Asn 
210 

Asn Phe Ala Asp 
225 

Asp Trp Thr Ser 

Gly Gly Trp Asn 
260 

Ser Trp Asn Gin 
275 

Ala Pro Leu Phe 
290 

Lys Ala Leu Leu 
305 

Leu Gly Lys Gin 

Trp Glu Arg Pro 
340 

Arg Gin Glu He 
355 

Leu Gly Lys Gly 
370 

Leu Pro Val Lys 

385 

Arg 



120 

Asp Val Gly Asn 
135 

Tyr Asp He Asp 
150 

Lys Phe Asp Gly 
165 

Tyr Lys His Met 

Tyr Ser Cys Glu 
200 

Tyr Thr Glu He 
215 

He Asp Asp Ser 
230 

Phe Asn Gin Glu 
245 

Asp Pro Asp Met 

Gin Val Thr Gin 
280 

Met Ser Asn Asp 
295 

Gin Asp Lys Asp 
310 

Gly Tyr Gin Leu 
325 

Leu Ser Gly Leu 

Gly Gly Pro Arg 
360 

Val Ala Cys Asn 
375 

Arg Lys Leu Gly 
390 



Lys Thr Cys Ala 
14 0 

Ala Gin Thr Phe 
155 

Cys Tyr Cys Asp 
170 

Ser Leu Ala Leu 
185 

Trp Pro Leu Tyr 

Arg Gin Tyr Cys 
220 

Trp Lys Ser He 
235 

Arg He Val Asp 
250 

Leu Val He Gly 
265 

Met Ala Leu Trp 

Leu Arg His He 
300 

Val He Ala He 
315 

Arg Gin Gly Asp 
330 

Ala Trp Ala Val 
345 

Ser Tyr Thr He 

Pro Ala Cys Phe 
380 

Phe Tyr Glu Trp 
395 



125 

Gly Phe Pro Gly 

Ala Asp Trp Gly 
160 

Ser Leu Glu Asn 
175 

Asn Arg Thr Gly 
190 

Met Trp Pro Phe 
205 

Asn His Trp Arg 

Lys Ser He Leu 
240 

Val Ala Gly Pro 
255 

Asn Phe Gly Leu 
270 

Ala He Met Ala 
285 

Ser Pro Gin Ala 

Asn Gin Asp Pro 
320 

Asn Phe Glu Val 
335 

Ala Met He Asn 
350 

Ala Val Ala Ser 
365 

He Thr Gin Leu 

Thr Ser Arg Leu 
400 



<210> 21 




<211> 1233 




<212> DNA 




<213> Homo 


sapiens 


<220> 




<221> CDS 




<222> (1) . . 


. (1233) 


<400> 21 




atg cag ctg 


agg aac 


Met Gin Leu 


Arg Asn 


1 


5 



cgc ttc ctg gcc etc gtt tec tgg gac ate cct ggg get aga gca ctg 
Arg Phe Leu Ala Leu Val Ser Trp Asp He Pro Gly Ala Arg Ala Leu 
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gac aat gga ttg gca agg acg cct acc atg ggc tgg ctg cac tgg gag 
Asp Asn Gly Leu Ala Arg Thr Pro Thr Met Gly Trp Leu His Trp Glu 



cgc ttc atg tgc aac ctt gac tgc cag gaa gag cca gat tec tgc ate 
Arg Phe Met Cys Asn Leu Asp Cys Gin Glu Glu Pro Asp Ser Cys lie 



agt gag aag etc ttc atg gag atg gca gag etc atg gtc tea gaa ggc 
Ser Glu Lys Leu Phe Met Glu Met Ala Glu Leu Met Val Ser Glu Gly 



tgg aag gat gca ggt tat gag tac etc tgc att gat gac tgt tgg atg 
Trp Lys Asp Ala Gly Tyr Glu Tyr Leu Cys He Asp Asp Cys Trp Met 



get ccc caa aga gat tea gaa ggc aga ctt cag gca gac cct cag cgc 
Ala Pro Gin Arg Asp Ser Glu Gly Arg Leu Gin Ala Asp Pro Gin Arg 
100 105 110 

; ttt cct cat ggg att cgc cag eta get aat tat gtt cac age aaa gga 
Phe Pro His Gly lie Arg Gin Leu Ala Asn Tyr Val His Ser Lys Gly 
115 12 0 12 5 

ctg aag eta ggg att tat gca gat gtt gga aat aaa acc tgc gca ggc 
Leu Lys Leu Gly He Tyr Ala Asp Val Gly Asn Lys Thr Cys Ala Gly 
130 135 140 

ttc cct ggg agt ttt gga tac tac gac att gat gee cag acc ttt get 
Phe Pro Gly Ser Phe Gly Tyr Tyr Asp He Asp Ala Gin Thr Phe Ala 
145 150 155 160 

gac tgg gga gta gat ctg eta aaa ttt gat ggt tgt tac tgt gac agt 
Asp Trp Gly Val Asp Leu Leu Lys Phe Asp Gly Cys Tyr Cys Asp Ser 
165 170 175 

ttg gaa aat ttg gca gat ggt tat aag cac atg tec ttg gee ctg aat 
Leu Glu Asn Leu Ala Asp Gly Tyr Lys His Met Ser Leu Ala Leu Asn 
180 185 190 

agg act ggc aga age att gtg tac tec tgt gag tgg cct ctt tat atg 
Arg Thr Gly Arg Ser He Val Tyr Ser Cys Glu Trp Pro Leu Tyr Met 
195 200 205 

tgg ccc ttt caa aag ccc aat tat aca gaa ate cga cag tac tgc aat 
Trp Pro Phe Gin Lys Pro Asn Tyr Thr Glu He Arg Gin Tyr Cys Asn 
210 215 220 

cac tgg cga aat ttt get gac att gat gat tec tgg aaa agt ata aag 
His Trp Arg Asn Phe Ala Asp He Asp Asp Ser Trp Lys Ser He Lys 
225 230 235 240 



112 



agt ate ttg gac tgg aca tct ttt aac cag gag aga att gtt gat gtt 

Ser lie Leu Asp Trp Thr Ser Phe Asn Gin Glu Arg He Val Asp Val 

245 250 255 

get gga cca ggg ggt tgg aat gac cca gat atg tta gtg att ggc aac 

Ala Gly Pro Gly Gly Trp Asn Asp Pro Asp Met Leu Val He Gly Asn 
250 265 270 

ttt ggc etc age tgg aat cag caa gta act cag atg gec etc tgg get 

Phe Gly Leu Ser Trp Asn Gin Gin Val Thr Gin Met Ala Leu Trp Ala 
275 280 285 

ate atg get get cct tta ttc atg tct aat gac etc cga cac ate age 

He Met Ala Ala Pro Leu Phe Met Ser Asn Asp Leu Arg His lie Ser 
290 295 300 

cct caa gec aaa get etc ctt cag gat aag gac gta att gec ate aat 

Pro Gin Ala Lys Ala Leu Leu Gin Asp Lys Asp Val He Ala He Asn 

305 310 315 320 

cag gac ccc ttg ggc aag caa ggg tac cag ctt aga cag gga gac aac 

Gin Asp Pro Leu Gly Lys Gin Gly Tyr Gin Leu Arg Gin Gly Asp Asn 

325 330 335 

ttt gaa gtg tgg gaa cga cct etc tea ggc tta gec tgg get gta get 

Phe Glu Val Trp Glu Arg Pro Leu Ser Gly Leu Ala Trp Ala Val Ala 
340 345 350 

atg ata aac egg cag gag att ggt gga cct cgc tct tat ace ate gca 

Met He Asn Arg Gin Glu He Gly Gly Pro Arg Ser Tyr Thr He Ala 
355 360 365 

gtt get tec ctg ggt aaa gga gtg gee tgt aat cct gee tgc ttc ate 

Val Ala Ser Leu Gly Lys Gly Val Ala Cys Asn Pro Ala Cys Phe He 
370 375 380 

aca cag etc etc cct gtg aaa agg aag eta ggg ttc tat gaa tgg act 

Thr Gin Leu Leu Pro Val Lys Arg Lys Leu Gly Phe Tyr Glu Trp Thr 

385 390 395 400 

tea agg tta aga tct gaa aag gac gaa tta tga 
Ser Arg Leu Arg Ser Glu Lys Asp Glu Leu * 
405 410 



<210> 22 

<211> 409 

<212> PRT 

<213> Homo sapiens 

<400> 22 

Gin Leu Arg Asn Pro Glu Leu His Leu Gly Cys Ala Leu Ala Leu Arg 

15 10 15 

Phe Leu Ala Leu Val Ser Trp Asp He Pro Gly Ala Arg Ala Leu Asp 
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20 

Asn Gly Leu Ala 
35 

Phe Met Cys Asn 
50 

Glu Lys Leu Phe 
65 

Lys Asp Ala Gly 

Pro Gin Arg Asp 
100 

Pro His Gly lie 
115 

Lys Leu Gly lie 
130 

Pro Gly Ser Phe 
145 

Trp Gly Val Asp 

Glu Asn Leu Ala 
180 

Thr Gly Arg Ser 
195 

Pro Phe Gin Lys 
210 

Trp Arg Asn Phe 
225 

lie Leu Asp Trp 

Gly Pro Gly Gly 
260 

Gly Leu Ser Trp 
275 

Met Ala Ala Pro 
290 

Gin Ala Lys Ala 
305 

Asp Pro Leu Gly 

Glu Val Trp Glu 
340 

lie Asn Arg Gin 
355 

Ala Ser Leu Gly 
370 

Gin Leu Leu Pro 
385 

Arg Leu Arg Ser 



Arg Thr Pro Thr 
40 

Leu Asp Cys Gin 
55 

Met Glu Met Ala 
70 

Tyr Glu Tyr Leu 
85 

Ser Glu Gly Arg 

Arg Gin Leu Ala 
12 0 

Tyr Ala Asp Val 
135 

Gly Tyr Tyr Asp 
150 

Leu Leu Lys Phe 
165 

Asp Gly Tyr Lys 

lie Val Tyr Ser 
200 

Pro Asn Tyr Thr 
215 

Ala Asp lie Asp 
230 

Thr Ser Phe Asn 
245 

Trp Asn Asp Pro 

Asn Gin Gin Val 
280 

Leu Phe Met Ser 
295 

Leu Leu Gin Asp 
310 

Lys Gin Gly Tyr 
325 

Arg Pro Leu Ser 

Glu He Gly Gly 
360 

Lys Gly Val Ala 
375 

Val Lys Arg Lys 
390 

Glu Lys Asp Glu 
405 



25 

Met Gly Trp Leu 

Glu Glu Pro Asp 
60 

Glu Leu Met Val 
75 

Cys He Asp Asp 
90 

Leu Gin Ala Asp 
105 

Asn Tyr Val His 
Gly Asn Lys Thr 

140 

He Asp Ala Gin 
155 

Asp Gly Cys Tyr 
170 

His Met Ser Leu 
185 

Cys Glu Trp Pro 

Glu He Arg Gin 
220 

Asp Ser Trp Lys 
235 

Gin Glu Arg He 
250 

Asp Met Leu Val 
265 

Thr Gin Met Ala 

Asn Asp Leu Arg 
300 

Lys Asp Val He 
315 

Gin Leu Arg Gin 
330 

Gly Leu Ala Trp 
345 

Pro Arg Ser Tyr 

Cys Asn Pro Ala 
380 

Leu Gly Phe Tyr 
395 

Leu 



30 

His Trp Glu Arg 
45 

Ser Cys He Ser 

Ser Glu Gly Trp 
80 

Cys Trp Met Ala 
95 

Pro Gin Arg Phe 
110 

Ser Lys Gly Leu 
125 

Cys Ala Gly Phe 

Thr Phe Ala Asp 
160 

Cys Asp Ser Leu 
175 

Ala Leu Asn Arg 
190 

Leu Tyr Met Trp 
205 

Tyr Cys Asn His 

Ser He Lys Ser 
240 

Val Asp Val Ala 
255 

lie Gly Asn Phe 
270 

Leu Trp Ala He 
285 

His He Ser Pro 

Ala He Asn Gin 
320 

Gly Asp Asn Phe 
335 

Ala Val Ala Met 
350 

Thr He Ala Val 
365 

Cys Phe He Thr 

Glu Trp Thr Ser 
400 



<210> 23 
<211> 30 
<212> PRT 

<213> Tobacco mosaic 
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<400> 23 

Thr Ser Arg Leu Arg Ser His lie Asn Pro Thr Gly Thr Val Leu Leu 

15 10 15 

Gin Leu Glu Asn Thr Met Gin Met Ser Leu Lys Asp Leu Leu 
20 25 30 

<210> 24 
<211> 36 
<212> PRT 

<213> Tobacco mosaic virus 
<400> 24 

Thr Ser Arg Leu Arg Ser His He Asn Pro Thr Gly Thr Val Leu Leu 

15 10 15 

Gin Leu Glu Asn Thr Met Gin Met Ser Leu Lys Asp Leu Leu Ser Glu 

20 25 30 

Lys Asp Glu Leu 
35 

<210> 25 
<211> 26 
<212> PRT 

<213> Tobacco mosaic virus 
<400> 25 

Thr Ser Arg Leu Arg Ser His He Asn Pro Thr Gly Thr Val Leu Leu 

15 10 15 

Gin Leu Glu Asn Thr Met Gin Met Ser Leu 
20 25 

<210> 26 
<211> 32 
<212> PRT 

<213> Tobacco mosaic virus 
<400> 26 

Thr Ser Arg Leu Arg Ser His He Asn Pro Thr Gly Thr Val Leu Leu 

15 10 15 

Gin Leu Glu Asn Thr Met Gin Met Ser Leu Ser Glu Lys Asp Glu Leu 
20 25 30 

<210> 27 
<211> 22 
<212> PRT 

<213> Tobacco mosaic virus 
<400> 27 

Thr Ser Arg Leu Arg Ser His He Asn Pro Thr Gly Thr Val Leu Leu 

15 10 15 

Gin Leu Glu Asn Thr Met 
20 

<210> 28 
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<211> 29 
<212> PRT 

<213> Tobacco mosaic virus 
<400> 28 

Thr Ser Arg Leu Arg Ser His lie Asn Pro Thr Gly Thr Thr Val Leu 

15 10 15 

Leu Gin Leu Glu Asn Thr Met Ser Glu Lys Asp Glu Leu 
20 25 

<210> 29 
<211> 18 
<212> PRT 

<213> Tobacco mosaic virus 
<400> 29 

Thr Ser Arg Leu Arg Ser His lie Asn Pro Thr Gly Thr Val Leu Leu 

15 10 15 

Gin Leu 



<210> 30 
<211> 24 
<212> PRT 

<213> Tobacco mosaic virus 
<400> 30 

Thr Ser Arg Leu Arg Ser His He Asn Pro Thr Gly Thr Val Leu Leu 

15 10 15 

Gin Leu Ser Glu Lys Asp Glu Leu 
20 

<210> 31 
<211> 5 
<212> PRT 

<213> Tobacco mosaic virus 
<400> 31 

Thr Ser Arg Leu Arg 
1 5 

<210> 32 
<211> 11 
<212> PRT 

<213> Tobacco mosaic virus 
<400> 32 

Thr Ser Arg Leu Arg Ser Glu Lys Asp Glu Leu 
15 10 

<210> 33 
<211> 11641 
<212> DWA 

<213> Tobacco mosaic virus 
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<400> 33 

gtatttttac aacaattacc aacaacaaca aacaacaaac aacattacaa ttactattta 60 

caattacaat ggcatacaca cagacagcta ccacatcagc tttgctggac actgtccgag 12 0 

gaaacaactc cttggtcaat gatctagcaa agcgtcgtct ttacgacaca gcggttgaag 180 

agtttaacgc tcgtgaccgc aggcccaagg tgaacttttc aaaagtaata agcgaggagc 240 

agacgcttat tgctacccgg gcgtatccag aattccaaat tacattttat aacacgcaaa 300 

atgccgtgca ttcgcttgca ggtggattgc gatctttaga actggaatat ctgatgatgc 360 

aaattcccta cggatcattg acttatgaca taggcgggaa ttttgcatcg catctgttca 42 0 

agggacgagc atatgtacac tgctgtatgc ccaacctgga cgttcgagac atcatgcggc 480 

acgaaggcca gaaagacagt attgaactat acctttctag gctagagaga ggggggaaaa 54 0 

cagtccccaa cttccaaaag gaagcatttg acagatacgc agaaattcct gaagacgctg 600 

tctgtcacaa tactttccag acaatgcgac atcagccgat gcagcaatca ggcagagtgt 660 

atgccattgc gctacacagc atatatgaca taccagccga tgagttcggg gcggcactct 72 0 

tgaggaaaaa tgtccatacg tgctatgccg ctttccactt ctctgagaac ctgcttcttg 780 

aagattcata cgtcaatttg gacgaaatca acgcgtgttt ttcgcgcgat ggagacaagt 840 

tgaccttttc ttttgcatca gagagtactc ttaattattg tcatagttat tctaatattc 900 

ttaagtatgt gtgcaaaact tacttcccgg cctctaatag agaggtttac atgaaggagt 960 

ttttagtcac cagagttaat acctggtttt gtaagttttc tagaatagat acttttcttt 102 0 

tgtacaaagg tgtggcccat aaaagtgtag atagtgagca gttttatact gcaatggaag 108 0 

acgcatggca ttacaaaaag actcttgcaa tgtgcaacag cgagagaatc ctccttgagg 114 0 

attcatcatc agtcaattac tggtttccca aaatgaggga tatggtcatc gtaccattat 12 00 

tcgacatttc tttggagact agtaagagga cgcgcaagga agtcttagtg tccaaggatt 12 60 

tcgtgtttac agtgcttaac cacattcgaa cataccaggc gaaagctctt acatacgcaa 132 0 

atgttttgtc ctttgtcgaa tcgattcgat cgagggtaat cattaacggt gtgacagcga 1380 

ggtccgaatg ggatgtggac aaatctttgt tacaatcctt gtccatgacg ttttacctgc 144 0 

atactaagct tgccgttcta aaggatgact tactgattag caagtttagt ctcggttcga 1500 

aaacggtgtg ccagcatgtg tgggatgaga tttcgctggc gtttgggaac gcatttccct 1560 

ccgtgaaaga gaggctcttg aacaggaaac ttatcagagt ggcaggcgac gcattagaga 162 0 

tcagggtgcc tgatctatat gtgaccttcc acgacagatt agtgactgag tacaaggcct 1680 

ctgtggacat gcctgcgctt gacattagga agaagatgga agaaacggaa gtgatgtaca 174 0 

atgcactttc agagttatcg gtgttaaggg agtctgacaa attcgatgtt gatgtttttt 18 0 0 

cccagatgtg ccaatctttg gaagttgacc caatgacggc agcgaaggtt atagtcgcgg 1860 

tcatgagcaa tgagagcggt ctgactctca catttgaacg acctactgag gcgaatgttg 1920 

cgctagcttt acaggatcaa gagaaggctt cagaaggtgc tttggtagtt acctcaagag 1980 

aagttgaaga accgtccatg aagggttcga tggccagagg agagttacaa ttagctggtc 2 04 0 

ttgctggaga tcatccggag tcgtcctatt ctaagaacga ggagatagag tctttagagc 2100 

agtttcatat ggcaacggca gattcgttaa ttcgtaagca gatgagctcg attgtgtaca 2160 

cgggtccgat taaagttcag caaatgaaaa actttatcga tagcctggta gcatcactat 22 2 0 

ctgctgcggt gtcgaatctc gtcaagatcc tcaaagatac agctgctatt gaccttgaaa 2280 

cccgtcaaaa gtttggagtc ttggatgttg catctaggaa gtggttaatc aaaccaacgg 234 0 

ccaagagtca tgcatggggt gttgttgaaa cccacgcgag gaagtatcat gtggcgcttt 24 0 0 

tggaatatga tgagcagggt gtggtgacat gcgatgattg gagaagagta gctgtcagct 24 60 

ctgagtctgt tgtttattcc gacatggcga aactcagaac tctgcgcaga ctgcttcgaa 2520 

acggagaacc gcatgtcagt agcgcaaagg ttgttcttgt ggacggagtt ccgggctgtg 2580 

ggaaaaccaa agaaattctt tccagggtta attttgatga agatctaatt ttagtacctg 2640 

ggaagcaagc cgcggaaatg atcagaagac gtgcgaattc ctcagggatt attgtggcca 2700 

cgaaggacaa cgttaaaacc gttgattctt tcatgatgaa ttttgggaaa agcacacgct 2760 

gtcagttcaa gaggttattc attgatgaag ggttgatgtt gcatactggt tgtgttaatt 2 82 0 

ttcttgtggc gatgtcattg tgcgaaattg catatgttta cggagacaca cagcagattc 2880 

catacatcaa tagagtttca ggattcccgt accccgccca ttttgccaaa ttggaagttg 2940 

acgaggtgga gacacgcaga actactctcc gttgtccagc cgatgtcaca cattatctga 3000 

acaggagata tgagggcttt gtcatgagca cttcttcggt taaaaagtct gtttcgcagg 3060 

agatggtcgg cggagccgcc gtgatcaatc cgatctcaaa acccttgcat ggcaagatcc 312 0 
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tgacttttac ccaatcggat aaagaagctc tgctttcaag agggtattca gatgttcaca 3180 

ctgtgcatga agtgcaaggc gagacatact ctgatgtttc actagttagg ttaaccccta 3240 

caccagtctc catcattgca ggagacagcc cacatgtttt ggtcgcattg tcaaggcaca 3300 

cctgttcgct caagtactac actgttgtta tggatccttt agttagtatc attagagatc 3360 

tagagaaact tagctcgtac ttgttagata tgtataaggt cgatgcagga acacaatagc 3420 

aattacagat tgactcggtg ttcaaaggtt ccaatctttt tgttgcagcg ccaaagactg 3480 

gtgatatttc tgatatgcag ttttactatg ataagtgtct cccaggcaac agcaccatga 3540 

tgaataattt tgatgctgtt accatgaggt tgactgacat ttcattgaat gtcaaagatt 3600 

gcatattgga tatgtctaag tctgttgctg cgcctaagga tcaaatcaaa ccactaatac 3660 

ctatggtacg aacggcggca gaaatgccac gccagactgg actattggaa aatttagtgg 3720 

cgatgattaa aaggaacttt aacgcacccg agttgtctgg catcattgat attgaaaata 3780 

ctgcatcttt agttgtagat aagttttttg atagttattt gcttaaagaa aaaagaaaac 3 84 0 

caaataaaaa tgtttctttg ttcagtagag agtctctcaa tagatggtta gaaaagcagg 3 900 

aacaggtaac aataggccag ctcgcagatt ttgattttgt agatttgcca gcagttgatc 3960 

agtacagaca catgattaaa gcacaaccca agcaaaaatt ggacacttca atccaaacgg 4020 

agtacccggc tttgcagacg attgtgtacc attcaaaaaa gatcaatgca atatttggcc 4080 

cgttgtttag tgagcttact aggcaattac tggacagtgt tgattcgagc agatttttgt 4140 

ttttcacaag aaagacacca gcgcagattg aggatttctt cggagatctc gacagtcatg 4200 

tgccgatgga tgtcttggag ctggatatat caaaatacga caaatctcag aatgaattcc 4260 

actgtgcagt agaatacgag atctggcgaa gattgggttt tgaagacttc ttgggagaag 4320 

tttggaaaca agggcataga aagaccaccc tcaaggatta taccgcaggt ataaaaactt 43 8 0 

gcatctggta tcaaagaaag agcggggacg tcacgacgtt cattggaaac actgtgatca 444 0 

ttgctgcatg tttggcctcg atgcttccga tggagaaaat aatcaaagga gccttttgcg 4500 

gtgacgatag tctgctgtac tttccaaagg gttgtgagtt tccggatgtg caacactccg 4560 

cgaatcttat gtggaatttt gaagcaaaac tgtttaaaaa acagtatgga tacttttgcg 4620 

gaagatatgt aatacatcac gacagaggat gcattgtgta ttacgatccc ctaaagttga 4680 

tctcgaaact tggtgctaaa cacatcaagg attgggaaca cttggaggag ttcagaaggt 4740 

ctctttgtga tgttgctgtt tcgttgaaca attgtgcgta ttacacacag ttggacgacg 4800 

ctgtatggga ggttcataag accgcccctc caggttcgtt tgtttataaa agtctggtga 4860 

agtatttgtc tgataaagtt ctttttagaa gtttgtttat agatggctct agttgttaaa 4920 

ggaaaagtga atatcaatga gtttatcgac ctgacaaaaa tggagaagat cttaccgtcg 4980 

atgtttaccc ctgtaaagag tgttatgtgt tccaaagttg ataaaataat ggttcatgag 5040 

aatgagtcat tgtcagaggt gaaccttctt aaaggagtta agcttattga tagtggatac 5100 

gtctgtttag ccggtttggt cgtcacgggc gagtggaact tgcctgacaa ttgcagagga 5160 

ggtgtgagcg tgtgtctggt ggacaaaagg atggaaagag ccgacgaggc cactctcgga 5220 

tcttactaca cagcagctgc aaagaaaaga tttcagttca aggtcgttcc caattatgct 5280 

ataaccaccc aggacgcgat gaaaaacgtc tggcaagttt tagttaatat tagaaatgtg 534 0 

aagatgtcag cgggtttctg tccgctttct ctggagtttg tgtcggtgtg tattgtttat 5400 

agaaataata taaaattagg tttgagagag aagattacaa acgtgagaga cggagggccc 5460 

atggaactta cagaagaagt cgttgatgag ttcatggaag atgtccctat gtcgatcagg 5520 

cttgcaaagt ttcgatctcg aaccggaaaa aagagtgatg tccgcaaagg gaaaaatagt 5580 

agtaatgatc ggtcagtgcc gaacaagaac tatagaaatg ttaaggattt tggaggaatg 5640 

agttttaaaa agaataattt aatcgatgat gattcggagg ctactgtcgc cgaatcggat 57 00 

tcgttttaaa tagatcttac agtatcacta ctccatctca gttcgtgttc ttgtcattaa 5760 

tatgcaggtg ctgaacacca tggtgaacaa acacttcttg tccctttcgg tcctcatcgt 5820 

cctccttggc ctctcctcca acttgacagc cggcatgctg gacaatggat tggcaaggac 5880 

gcctaccatg ggctggctgc actgggagcg cttcatgtgc aaccttgact gccaggaaga 5940 

gccagattcc tgcatcagtg agaagctctt catggagatg gcagagctca tggtctcaga 6000 

aggctggaag gatgcaggtt atgagtacct ctgcattgat gactgttgga tggctcccca 6060 

aagagattca gaaggcagac ttcaggcaga ccctcagcgc tttcctcatg ggattcgcca 6120 

gctagctaat tatgttcaca gcaaaggact gaagctaggg atttatgcag atgttggaaa 6180 

taaaacctgc gcaggcttcc ctgggagttt tggatactac gacattgatg cccagacctt 6240 

tgctgactgg ggagtagatc tgctaaaatt tgatggttgt tactgtgaca gtttggaaaa 6300 

tttggcagat ggttataagc acatgtcctt ggccctgaat aggactggca gaagcattgt 6360 
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gtactcctgt gagtggcctc tttatatgtg gccctttcaa aagcccaatt atacagaaat 642 0 

ccgacagtac tgcaatcact ggcgaaattt tgctgacatt gatgattcct ggaaaagtat 6480 

aaagagtatc ttggactgga catcttttaa ccaggagaga attgttgatg ttgctggacc 6540 

a 99999ttgg aatgacccag atatgttagt gattggcaac tttggcctca gctggaatca 6600 

gcaagtaact cagatggccc tctgggctat catggctgct cctttattca tgtctaatga 6660 

cctccgacac atcagccctc aagccaaagc tctccttcag gataaggacg taattgccat 6720 

caatcaggac cccttgggca agcaagggta ccagcttaga cagggagaca actttgaagt 6780 

gtgggaacga cctctctcag gcttagcctg ggctgtagct atgataaacc ggcaggagat 6840 

tggtggacct cgctcttata ccatcgcagt tgcttccctg ggtaaaggag tggcctgtaa 6900 

tcctgcctgc ttcatcacac agctcctccc tgtgaaaagg aagctagggt tctatgaatg 6960 

gacttcaagg ttaagaagtc acataaatcc cacaggcact gttttgcttc agctatctga 7020 

aaaggacgaa ttatgaccta ggctcgcaaa gtttcgaacc aaatcctcaa aaagaggtcc 7080 

gaaaaataat aataatttag gtaaggggcg ttcaggcgga aggcctaaac caaaaagttt 7140 

tgatgaagtt gaaaaagagt ttgataattt gattgaagat gaagccgaga cgtcggtcgc 7200 

ggattctgat tcgtattaaa tatgtcttac tcaatcactt ctccatcgca atttgtgttt 7260 

ttgtcatctg tatgggctga ccctatagaa ttgttaaacg tttgtacaaa ttcgttaggt 7320 

aaccagtttc aaacacagca agcaagaact actgttcaac agcagttcag cgaggtgtgg 738 0 

aaacctttcc ctcagagcac cgtcagattt cctggcgatg tttataaggt gtacaggtac 744 0 

aatgcagttt tagatcctct aattactgcg ttgctggggg cttttgatac taggaataga 7500 

ataatcgaag tagaaaacca gcagagtccg acaacagctg aaacgttaga tgctacccgc 7560 

agggtagacg acgctacggt tgcaattcgg tctgctataa ataatttagt taatgaacta 7620 

gtaagaggta ctggactgta caatcagaat acttttgaaa gtatgtctgg gttggtctgg 7680 

acctctgcac ctgcatctta aatgcatagg tgctgaaata taaagtttgt gtttctaaaa 7740 

cacacgtggt acgtacgata acgtacagtg tttttccctc cacttaaatc gaagggtagt 7800 

gtcttggagc gcgcggagta aacatatatg gttcatatat gtccgtaggc acgtaaaaaa 7860 

agcgagggat tcgaattccc ccggaacccc cggttggggc ccaggtacca attcttgaag 792 0 

acgaaagggc ctcgtgatac gcctattttt ataggttaat gtcatgataa taatggtttc 7980 

ttagacgtca ggtggcactt ttcggggaaa tgtgcgcgga acccctattt gtttattttt 8040 

ctaaatacat tcaaatatgt atccgctcat gagacaataa ccctgataaa tgcttcaata 8100 

atattgaaaa aggaagagta tgagtattca acatttccgt gtcgccctta ttcccttttt 8160 

tgcggcattt tgccttcctg tttttgctca cccagaaacg ctggtgaaag taaaagatgc 8220 

tgaagatcag ttgggtgcac gagtgggtta catcgaactg gatctcaaca gcggtaagat 8280 

ccttgagagt tttcgccccg aagaacgttt tccaatgatg agcactttta aagttctgct 8340 

atgtggcgcg gtattatccc gtgttgacgc cgggcaagag caactcggtc gccgcataca 8400 

ctattctcag aatgacttgg ttgagtactc accagtcaca gaaaagcatc ttacggatgg 8460 

catgacagta agagaattat gcagtgctgc cataaccatg agtgataaca ctgcggccaa 8520 

cttacttctg acaacgatcg gaggaccgaa ggagctaacc gcttttttgc acaacatggg 8580 

ggatcatgta actcgccttg atcgttggga accggagctg aatgaagcca taccaaacga 8640 

cgagcgtgac accacgatgc ctgcagcaat ggcaacaacg ttgcgcaaac tattaactgg 8700 

cgaactactt actctagctt cccggcaaca attaatagac tggatggagg cggataaagt 8760 

tgcaggacca cttctgcgct cggcccttcc ggctggctgg tttattgctg ataaatctgg 8820 

agccggtgag cgtgggtctc gcggtatcat tgcagcactg gggccagatg gtaagccctc 88 80 

ccgtatcgta gttatctaca cgacggggag tcaggcaact atggatgaac gaaatagaca 8940 

gatcgctgag ataggtgcct cactgattaa gcattggtaa ctgtcagacc aagtttactc 9000 

atatatactt tagattgatt taaaacttca tttttaattt aaaaggatct aggtgaagat 9060 

cctttttgat aatctcatga ccaaaatccc ttaacgtgag ttttcgttcc actgagcgtc 9120 

agaccccgta gaaaagatca aaggatcttc ttgagatcct ttttttctgc gcgtaatctg 9180 

ctgcttgcaa acaaaaaaac caccgctacc agcggtggtt tgtttgccgg atcaagagct 9240 

accaactctt tttccgaagg taactggctt cagcagagcg cagataccaa atactgtcct 9300 

tctagtgtag ccgtagttag gccaccactt caagaactct gtagcaccgc ctacatacct 9360 

cgctctgcta atcctgttac cagtggctgc tgccagtggc gataagtcgt gtcttaccgg 9420 

gttggactca agacgatagt taccggataa ggcgcagcgg tcgggctgaa cggggggttc 94 80 

gtgcacacag cccagcttgg agcgaacgac ctacaccgaa ctgagatacc tacagcgtga 9540 

gctatgagaa agcgccacgc ttcccgaagg gagaaaggcg gacaggtatc cggtaagcgg 9600 
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cagggtcgga acaggagagc gcacgaggga gcttccaggg ggaaacgcct ggtatcttta 9660 

tagtcctgtc gggtttcgcc acctctgact tgagcgtcga tttttgtgat gctcgtcagg 9720 

ggggcggagc ctatggaaaa acgccagcaa cgcggccttt ttacggttcc tggccttttg 9780 

ctggcctttt gctcacatgt tctttcctgc gttatcccct gattctgtgg ataaccgtat 9840 

taccgccttt gagtgagctg ataccgctcg ccgcagccga acgaccgagc gcagcgagtc 9900 

agtgagcgag gaagcggaag agcgcctgat gcggtatttt ctccttacgc atctgtgcgg 9960 

tatttcacac cgcatatggt gcactctcag tacaatctgc tctgatgccg catagttaag 10020 

ccagtataca ctccgctatc gctacgtgac tgggtcatgg ctgcgccccg acacccgcca 10080 

acacccgctg acgcgccctg acgggcttgt ctgctcccgg catccgctta cagacaagct 10140 

gtgaccgtct ccgggagctg catgtgtcag aggttttcac cgtcatcacc gaaacgcgcg 10200 

aggcagctgc ggtaaagctc atcagcgtgg tcgtgaagcg attcacagat gtctgcctgt 102 6 0 

tcatccgcgt ccagctcgtt gagtttctcc agaagcgtta atgtctggct tctgataaag 10320 

cgggccatgt taagggcggt tttttcctgt ttggtcactt gatgcctccg tgtaaggggg 10380 

aatttctgtt catgggggta atgataccga tgaaacgaga gaggatgctc acgatacggg 10440 

ttactgatga tgaacatgcc cggttactgg aacgttgtga gggtaaacaa ctggcggtat 10500 

ggatgcggcg ggaccagaga aaaatcactc agggtcaatg ccagcgcttc gttaatacag 10560 

atgtaggtgt tccacagggt agccagcagc atcctgcgat gcagatccgg aacataatgg 10620 

tgcagggcgc tgacttccgc gtttccagac tttacgaaac acggaaaccg aagaccattc 10680 

atgttgttgc tcaggtcgca gacgttttgc agcagcagtc gcttcacgtt cgctcgcgta 10740 

tcggtgattc attctgctaa ccagtaaggc aaccccgcca gcctagccgg gtcctcaacg 10800 

acaggagcac gatcatgcgc acccgtggcc aggacccaac gctgcccgag atgcgccgcg 10860 

tgcggctgct ggagatggcg gacgcgatgg atatgttctg ccaagggttg gtttgcgcat 10920 

tcacagttct ccgcaagaat tgattggctc caattcttgg agtggtgaat ccgttagcga 10980 

ggtgccgccg gcttccattc aggtcgaggt ggcccggctc catgcaccgc gacgcaacgc 11040 

ggggaggcag acaaggtata gggcggcgcc tacaatccat gccaacccgt tccatgtgct 11100 

cgccgaggcg gcataaatcg ccgtgacgat cagcggtcca gtgatcgaag ttaggctggt 11160 

aagagccgcg agcgatcctt gaagctgtcc ctgatggtcg tcatctacct gcctggacag 11220 

catggcctgc aacgcgggca tcccgatgcc gccggaagcg agaagaatca taatggggaa 112 8 0 

ggccatccag cctcgcgtcg cgaacgccag caagacgtag cccagcgcgt cggccgccat 11340 

gccggcgata atggcctgct tctcgccgaa acgtttggtg gcgggaccag tgacgaaggc 11400 

ttgagcgagg gcgtgcaaga ttccgaatac cgcaagcgac aggccgatca tcgtcgcgct 11460 

ccagcgaaag cggtcctcgc cgaaaatgac ccagagcgct gccggcacct gtcctacgag 11520 

ttgcatgata aagaagacag tcataagtgc ggcgacgata gtcatgcccc gcgcccaccg 1158 0 

gaaggagctg actgggttga aggctctcaa gggcatcggt cgagatttag gtgacactat 11640 

a 11641 



<210> 34 
<211> 8234 
<212> DNA 

<213> Tobacco mosaic virus 
<400> 34 

gtatttttac aacaattacc aacaacaaca aacaacagac aacattacaa ttactattta 60 

caattacaat ggcatacaca cagacagcta ccacatcagc tttgctggac actgtccgag 12 0 

gaaacaactc cttggtcaat gatctagcaa agcgtcgtct ttacgacaca gcggttgaag 180 

agtttaacgc tcgtgaccgc aggcccaagg tgaacttttc aaaagtaata agcgaggagc 240 

agacgcttat tgctacccgg gcgtatccag aattccaaat tacattttat aacacgcaaa 3 00 

atgccgtgca ttcgcttgca ggtggattgc gatctttaga actggaatat ctgatgatgc 360 

aaattcccta cggatcattg acttatgaca taggcgggaa ttttgcatcg catctgttca 420 

agggacgagc atatgtacac tgctgcatgc ccaacctgga cgttcgagac atcatgcggc 480 

acgaaggcca gaaagacagt attgaactat acctttctag gctagagaga ggggggaaaa 54 0 

cagtccccaa cttccaaaag gaagcatttg acagatacgc agaaattcct gaagacgctg 600 
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tctgtcacaa tactttccag acatgcgaac atcagccgat gcagcaatca ggcagagtgt 66 0 

atgccattgc gctacacagc atatatgaca taccagccga tgagttcggg gcggcactct 72 0 

tgaggaaaaa tgtccatacg tgctatgccg ctttccactt ctccgagaac ctgcttcttg 780 

aagattcatg cgtcaatttg gacgaaatca acgcgtgttt ttcgcgcgat ggagacaagt 84 0 

tgaccttttc ttttgcatca gagagtactc ttaattactg tcatagttat tctaatattc 900 

ttaagtatgt gtgcaaaact tacttcccgg cctctaatag agaggtttac atgaaggagt 960 

ttttagtcac cagagttaat acctggtttt gtaagttttc tagaatagat acttttcttt 102 0 

tgtacaaagg tgtggcccat aaaagtgtag atagtgagca gttttatact gcaatggaag 10 8 0 

acgcatggca ttacaaaaag actcttgcaa tgtgcaacag cgagagaatc ctccttgggg 1140 

attcatcatc agtcaattac tggtttccca aaatgaggga tatggtcatc gtaccattat 12 0 0 

tcgacatttc tttggagact agtaagagga cgcgcaagga agtcttagtg tccaaggatt 1260 

tcgtgttcac agtgcttaac cacattcgaa cataccaggc gaaagctctt acatacgcaa 132 0 

atgttttgtc cttcgtcgaa tcgattcgat cgagggtaat cattaacggt gtgacagcga 1380 

ggtccgaatg ggatgtggac aaatctttgt tacaatcctt gtccatgacg ttttacctgc 144 0 

atactaagct tgccgttcta aaggatgact tactgattag caagtttagt ctcggttcga 1500 

aaacggtgtg ccagcatgtg tgggatgaga tttcgctggc gtttgggaac gcatttccct 1560 

ccgtgaaaga gaggctcttg aacaggaaac ttatcagagt ggcaggcgac gcattagaga 162 0 

tcagggtgcc tgatctatat gtgaccttcc acgacagatt agtgactgag tacaaggcct 1680 

ctgtggacat gcctgcgctt gacattagga agaagatgga agaaacggaa gtgatgtaca 174 0 

atgcactttc agaattatcg gtgttaaggg agtctgacaa attcgatgtt gatgtttttt 1800 

cccagatgtg ccaatctttg gaagttgacc caatgacggc agcgaaggtt atagtcgcgg 1860 

tcatgagcaa tgagagcggt ctgactctca catttgaacg acctactgag gcgaatgttg 192 0 

cgctagcttt acaggatcaa gagaaggctt cagaaggtgc attggtagtt acctcaagag 1980 

aagttgaaga accgtccatg aagggttcga tggccagagg agagttacaa ttagctggtc 2 04 0 

ttgctggaga tcatccggaa tcgtcctatt ctaagaacga ggagatagag tctttagagc 2100 

agtttcatat ggcgacggca gattcgttaa ttcgtaagca gatgagctcg attgtgtaca 2160 

cgggtccgat taaagttcag caaatgaaaa actttatcga tagcctggta gcatcactat 2220 

ctgctgcggt gtcgaatctc gtcaagatcc tcaaagatac agctgctatt gaccttgaaa 22 80 

cccgtcaaaa gtttggagtc ttggatgttg catctaggaa gtggttaatc aaaccaacgg 2340 

ccaagagtca tgcatggggt gttgttgaaa cccacgcgag ggagtatcat gtggcgcttt 24 0 0 

tggaatatga tgagcagggt gtggtgacat gcgatgattg gagaagagta gctgttagct 2460 

ctgagtctgt tgtttattcc gacatggcga aactcagaac tctgcgcaga ctgcttcgaa 252 0 

acggagaacc gcatgtcagt agcgcaaagg ttgttcttgt ggacggagtt ccgggctgtg 2580 

gaaaaaccaa agaaattctt tccagggtta attttgatga agatctaatt ttagtacctg 2640 

ggaagcaagc cgcggaaatg atcagaagac gtgcgaattc ctcagggatt attgtggcca 2700 

cgaaggacaa cgttaaaacc gttgattctt tcatgatgaa ttttgggaaa agcacacgct 2760 

gtcagttcaa gaggttattc attgatgaag ggttgatgtt gcatactggt tgtgttaatt 2 82 0 

ttcttgtggc gatgtcattg tgcgaaattg catatgttta cggagacaca cagcagattc 2880 

catacatcaa tagagtttca ggattcccgt accccgccca ttttgccaaa ttggaagttg 2940 

acgaggtgga gacacgcaga actactctcc gttgtccagc cgatgtcaca cattatctga 3 000 

acaggagata tgagggcttt gtcatgagca cttcttcggt taaaaagtct gtttcgcagg 3 06 0 

agatggtcgg cggagccgcc gtgatcaatc cgatctcaaa acccttgcat ggcaagatcc 312 0 

tgacttttac ccaatcggat aaagaagctc tgctttcaag agggtattca gatgttcaca 3180 

ctgtgcatga agtgcaaggc gagacatact ctgatgtttc actagttagg ttaaccccta 324 0 

caccggtctc catcattgca ggagacagcc cacatgtttt ggtcgcattg tcaaggcaca 3300 

cctgttcgct caagtactac actgttgtta tggatccttt agttagtatc attagagatc 3360 

tagagaaact tagctcgtac ttgttagata tgtataaggt cgatgcagga acacaatagc 342 0 

aattacagat tgactcggtg ttcaaaggtt ccaatctttt tgttgcagcg ccaaagactg 3480 

gtgatatttc tgatatgcag ttttactatg ataagtgtct cccaggcaac agcaccatga 3540 

tgaataattt tgatgctgtt accatgaggt tgactgacat ttcattgaat gtcaaagatt 3600 

gcatattgga tatgtctaag tctgttgctg cacctaagga tcaaatcaaa ccactaatac 3660 

ctatggtacg aacggcggca gaaatgccac gccagactgg actattggaa aatttagtgg 3720 

cgatgattaa aagaaacttt aacgcacccg agttgtctgg catcattgat attgaaaata 3780 

ctgcatcttt ggttgtagat aagttttttg atagttattt gcttaaagaa aaaagaaaac 3840 
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caaataaaaa tgtttctttg ttcagtagag agtctctcaa tagatggtta gaaaagcagg 3 900 

aacaggtaac aataggccag ctcgcagatt ttgattttgt ggatttgcca gcagttgatc 3960 

agtacagaca catgattaaa gcacaaccca aacaaaagtt ggacacttca atccaaacgg 4020 

agtacccggc tttgcagacg attgtgtacc attcaaaaaa gatcaatgca atattcggcc 4080 

cgttgtttag tgagcttact aggcaattac tggacagtgt tgattcgagc agatttttgt 414 0 

ttttcacaag aaagacacca gcgcagattg aggatttctt cggagatctc gacagtcatg 42 0 0 

tgccgatgga tgtcttggag ctggatatat caaaatacga caaatctcag aatgaattcc 42 60 

actgtgcagt agaatacgag atctggcgaa gattgggttt cgaagacttc ttgggagaag 4320 

tttggaaaca agggcataga aagaccaccc tcaaggatta taccgcaggt ataaaaactt 4380 

gcatctggta tcaaagaaag agcggggacg tcacgacgtt cattggaaac actgtgatca 444 0 

ttgctgcatg tttggcctcg atgcttccga tggagaaaat aatcaaagga gccttttgcg 4500 

gtgacgatag tctgctgtac tttccaaagg gttgtgagtt tccggatgtg caacactccg 4560 

cgaatcttat gtggaatttt gaagcaaaac tgtttaaaaa acagtatgga tacttttgcg 4 62 0 

gaagatatgt aatacatcac gacagaggat gcattgtgta ttacgatccc ctaaagttga 4680 

tctcgaaact tggtgctaaa cacatcaagg attgggaaca cttggaggag ttcagaaggt 474 0 

ctctttgtga tgttgctgtt tcgttgaaca attgtgcgta ttacacacag ttggacgacg 4800 

ctgtatggga ggttcataag accgcccctc caggttcgtt tgtttataaa agtctggtga 4860 

agtatttgtc tgataaagtt ctttttagaa gtttgtttat agatggctct agttgttaaa 4 92 0 

ggaaaagtga atatcaatga gtttatcgac ctgacaaaaa tggagaagat cttaccgtcg 4980 

atgtttaccc ctgtaaagag tgttatgtgt tccaaagttg ataaaataat ggttcatgag 5040 

aatgagtcat tgtcaggggt gaaccttctt aaaggagtta agcttattga tagtggatac 5100 

gtctgtttag ccggtttggt cgtcacgggc gagtggaact tgcctgacaa ttgcagagga 5160 

ggtgtgagcg tgtgtctggt ggacaaaagg atggaaagag ccgacgaggc cattctcgga 5220 

tcttactaca cagcagctgc aaagaaaaga tttcagttca aggtcgttcc caattatgct 5280 

ataaccaccc aggacgcgat gagaaacgtc tggcaagttt tagttaatat tagaaatgtg 5340 

aagatgtcag cgggtttctg tccgctttct ctggagtttg tgtcggtgtg tattgtttat 5400 

agaaataata taaaattagg tttgagagag aagattacaa acgtgagaga cggagggccc 54 6 0 

atggaactta cagaagaagt cgttgatgag ttcatggaag atgtccctat gtcgatcagg 552 0 

cttgcaaagt ttcgatctcg aaccggaaaa aagagtgatg tccgcaaagg gaaaaatagt 55 8 0 

agtagtgatc ggtcagtgcc gaacaagaac tatagaaatg ttaaggattt tggaggaatg 5640 

agttttaaaa agaataattt aatcgatgat gattcggagg ctactgtcgc cgaatcggat 5700 

tcgttttaaa tagatcttac agtatcacta ctccatctca gttcgtgttc ttgtcattaa 5760 

ttaaaatgca gctgaggaac ccagaactac atctgggctg cgcgcttgcg cttcgcttcc 582 0 

tggccctcgt ttcctgggac atccctgggg ctagagcact ggacaatgga ttggcaagga 5880 

cgcctaccat gggctggctg cactgggagc gcttcatgtg caaccttgac tgccaggaag 5 94 0 

agccagattc ctgcatcagt gagaagctct tcatggagat ggcagagctc atggtctcag 6000 

aaggctggaa ggatgcaggt tatgagtacc tctgcattga tgactgttgg atggctcccc 6060 

aaagagattc agaaggcaga cttcaggcag accctcagcg ctttcctcat gggattcgcc 612 0 

agctagctaa ttatgttcac agcaaaggac tgaagctagg gatttatgca gatgttggaa 618 0 

ataaaacctg cgcaggcttc cctgggagtt ttggatacta cgacattgat gcccagacct " 4(1 
ttgctgactg gggagtagat ctgctaaaat ttgatggttg ttactgtgac agtttggaaa 
atttggcaga tggttataag cacatgtcct tggccctgaa taggactggc agaagcattg 
tgtactcctg tgagtggcct ctttatatgt ggccctttca aaagcccaat tatacagaaa 

tccgacagta ctgcaatcac tggcgaaatt ttgctgacat tgatgattcc tggaaaagta 64 80 

taaagagtat cttggactgg acatctttta accaggagag aattgttgat gttgctggac 6540 

cagggggttg gaatgaccca gatatgttag tgattggcaa ctttggcctc agctggaatc 6600 

agcaagtaac tcagatggcc ctctgggcta tcatggctgc tcctttattc atgtctaatg 6660 

acctccgaca catcagccct caagccaaag ctctccttca ggataaggac gtaattgcca 6720 

tcaatcagga ccccttgggc aagcaagggt accagcttag acagggagac aactttgaag 67 80 

tgtgggaacg acctctctca ggcttagcct gggctgtagc tatgataaac cggcaggaga 6840 

ttggtggacc tcgctcttat accatcgcag ttgcttccct gggtaaagga gtggcctgta /rnnn 
atcctgcctg cttcatcaca cagctcctcc ctgtgaaaag gaagctaggg ttctatgaat 
ggacttcaag gttaagaagt cacataaatc ccacaggcac tgttttgctt cagctatctg 
aaaaggacga attatgacct agggggtagt caagatgcat aataaataac ggattgtgtc 



6240 
6300 
6360 
6420 



6900 
6960 
7020 
7080 
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cgtaatcaca cgtggtgcgt acgataacgc atagtgtttt tccctccact taaatcgaag 7140 

ggttgtgtct tggatcgcgc gggtcaaatg tatatggttc atatacatcc gcaggcacgt 7200 

aataaagcga ggggttcggg tcgaggtcgg ctgtgaaact cgaaaaggtt ccggaaaaca 7260 

aaaaagagag tggtaggtaa tagtgttaat aataagaaaa taaataatag tggtaagaaa 7320 

ggtttgaaag ttgaggaaat tgaggataat gtaagtgatg acgagtctat cgcgtcatcg 73 80 

agtacgtttt aatcaatatg ccttatacaa tcaactctcc gagccaattt gtttacttaa 7440 

gttccgctta tgcagatcct gtgcagctga tcaatctgtg tacaaatgca ttgggtaacc 7500 

agtttcaaac gcaacaagct aggacaacag tccaacagca atttgcggat gcctggaaac 7560 

ctgtgcctag tatgacagtg agatttcctg catcggattt ctatgtgtat agatataatt 7620 

cgacgcttga tccgttgatc acggcgttat taaatagctt cgatactaga aatagaataa 7680 

tagaggttga taatcaaccc gcaccgaata ctactgaaat cgttaacgcg actcagaggg 774 0 

tagacgatgc gactgtagct ataagggctt caatcaataa tttggctaat gaactggttc 7 8 00 

gtggaactgg catgttcaat caagcaagct ttgagactgc tagtggactt gtctggacca 7860 

caactccggc tacttagcta ttgttgtgag atttcctaaa ataaagtcac tgaagactta 7920 

aaattcaggg tggctgatac caaaatcagc agtggttgtt cgtccactta aatataacga 7980 

ttgtcatatc tggatccaac agttaaacca tgtgatggtg tatactgtgg tatggcgtaa 8040 

aacaacggaa aagtcgctga agacttaaaa ttcagggtgg ctgataccaa aatcagcagt 8100 

ggttgttcgt ccacttaaaa ataacgattg tcatatctgg atccaacagt taaaccatgt 8160 

gatggtgtat actgtggtat ggcgtaaaac aacggagagg ttcgaatcct cccctaaccg 8220 

cgggtagcgg ccca 8234 



<210> 35 
<211> 11 
<212> PRT 

<213> Tobacco mosaic virus 
<220> 

<22 3> Xaa = any amino acid 
<400> 35 

Xaa Xaa Pro Xaa lie Pro Lys Ser Phe Gly Tyr 



<210> 36 
<211> 11 
<212> PRT 

<213> Tobacco mosaic virus 
<400> 36 

Ala Arg Pro Cys lie Pro Lys Ser Phe Gly Tyr 



<210> 37 
<211> 6 
<212> PRT 
<213> Rice 



<400> 37 

Ser Glu Lys Asp Glu Leu 
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